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Consult for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 

7 5 agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or students; 
for specialists in wildlife management, waste disposal, or pollution control. 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was performed in the period 1976-1979. 
Soil names and descriptions were approved in 1979. Unless otherwise 
indicated, statements in this publication refer to conditions in the survey area in 
1979. This survey was made cooperatively by the Soil Conservation Service; 
Purdue University Agricultural Experiment Station; and the Soil and Water | 
Conservation Committee, Indiana Department of Natural Resources. It is part of | 
the technical assistance furnished to the Starke County Soil and Water 
Conservation District. Financial assistance was made available by the Starke 
County Board of Commissioners. 

Soil maps in this survey may be copied without permission. Enlargement of | 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could | 
have been shown at a larger scale. | 

| Cover: Picnic area on Algansee soils along the Yellow River. 
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foreword 


This soil survey contains information that can be used in land-planning 
programs in Starke County, Indiana. The first soil survey of Starke County was 
made in 1915 (4). This survey updates that first survey and provides additional 
information and larger maps that show the soils in greater detail. It contains 
predictions of soil behavior for selected land uses. This survey also highlights 
limitations and hazards inherent in the soil, improvements needed to overcome 
the limitations, and the impact of selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, 
and agronomists can use it to evaluate the potentiai of the soil and the 
management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
Soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


/ሪ-ፊ.ፖ 2 Ce 


Robert L. Eddleman 
State Conservationist 
Soil Conservation Service 


vii 


soil survey of 


Starke County, Indiana 


By James R. Barnes, Soil Conservation Service 


Fieldwork by James R. Barnes, Soil Conservation Service, and 
Jerry W. Heltsley, Indiana Department of Natural Resources, 


Soil and Water Conservation Committee 


United States Department of Agriculture, Soil Conservation Service, 


in cooperation with the 


Purdue University Agricultural Experiment Station and the 


Indiana Department of Natural Resources, 
Soil and Water Conservation Committee 


Starke County is in northwestern Indiana. It has an 
area of 313 square miles, or 200,320 acres. Knox is the 
county seat and is in the central part of the county. 

Farming is the main occupation in the county. About 
60 percent of the county is cropland (70). Corn, 
soybeans, small grain, and hay are the principal crops. 
Specialty crops include mint, vegetables, strawberries, 
and blueberries. Raising livestock is an important farm 
enterprise. There are also several nurseries in the 
county. Most of the county has poor natural drainage 
and needs artificial drainage. 

Grain is marketed mostly through local elevators. 
Livestock are marketed in neighboring counties. 

Urban development is extending into most rural areas 
east of the Kankakee River flood plain. ۸ large number 
of Starke County residents work in the steel mills in 
northwestern Indiana. Many residents are also employed 
in local industry. 


general nature of the county 


When the early missionaries, traders, and trappers 
came to the area that is now Starke County, they found 
it inhabited by the Potawatomi Indians. The first 


permanent settlement was made about 1840 near Ober. 
The county was organized by an act of the Legislature in 
1844, but organization was not made effective until 
1850. 

The paragraphs that follow describe the features of 
Starke County that affect soil use. These include relief, 
water supply, climate, transportation facilities, and trends 
in population and land use. 


relief 


Starke County lies mainly on a flat plain dissected by 
the Yellow River and numerous drainageways. It is a 
nearly level and gently sloping outwash plain with 
intermittent steeper ridges. Nearly level flood plains are 
along the various rivers and major drainageways. Nearly 
level to moderately sloping lateral moraines are in the 
southeastern part of the county. Small to large, nearly 
level areas of organic (muck) soils are scattered 
throughout the county. 

The elevation ranges from about 780 feet above sea 
level in the southeastern part to about 660 feet above 
sea level in the southwestern part (6). 


water supply 


Ground water is the main source of water in Starke 
County, and there is an adequate supply in most areas. 
The principal sources are sand and gravel deposits; 
sand and gravel deposits intermixed with glacial till; 
shale of Upper Devonian age; and limestone and 
dolomite of Middle Devonian age (6,9). The bedrock 
formations are 50 to as much as 200 feet below the 
surface (6). 


climate 


The National Climatic Center, Asheville, North Carolina, helped 
prepare this section. 


Starke County is cold in winter but quite hot in 
summer. Winter precipitation, frequently snow, results in 
a good accumulation of soil moisture by spring and 
minimizes drought during summer on some soils. 

gives data on temperature and precipitation 
for the survey area as recarded at Plymouth, Indiana, in 
the period 1951 to 1974 [Table 2|shows probable dates 
of the first freeze in fall and the last freeze in spring. 
Fabi s [provides data on length of the growing season. 

n winter the average temperature is 27 degrees F, 
and the average daily minimum temperature is 19 
degrees. The lowest temperature on record, which 
occurred at Plymouth on January 28, 1963, is minus 24 
degrees. In summer the average temperature is 72 
degrees, and the average daily maximum temperature is 
85 degrees. The highest recorded temperature, which 
occurred on June 20, 1953, is 109 degree 

Growing degree days are shown ri table T] They are 
equivalent to "heat units." During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (40 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fail. 

Rainfall is usually adequate for all crops in most of the 
county, but brief droughts occur nearly every year in the 
upland sandy soils that have low available water 
capacities. The total annual precipitation is more than 36 
inches. Of this, 22 inches, or 60 percent, usually falls in 
April through September, which includes the growing 
season for most crops. In 2 years out of 10, the rainfall 
in April through September is less than 19 inches. The 
heaviest 1-day rainfall during the period of record was 
4.37 inches at Plymouth on October 3, 1954. 
Thunderstorms occur on about 43 days each year, and 
most occur in summer. 

Average seasonal snowfall is 36 inches. The greatest 
snow depth at any one time during the period of record 
was 19 inches. On an average of 23 days, at least 1 inch 
of snow is on the ground. The number of such days 
varies greatly from year to year. 
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The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The sun shines 70 percent 
of the time possible in summer and 40 percent in winter. 
The prevailing wind is from the south-southwest. 
Average windspeed is highest, 12 miles per hour, in 
spring. 

Tornadoes and severe thunderstorms occur 
occasionally. These storms are usually local and of short 
duration and cause damage in a variable pattern. 


transportation facilities 


There are about 38 miles of federal highways and 70 
miles of state highways that cross the county in all 
directions. In addition there are about 875 miles of 
county roads, most of them paved. 

The Starke County Airport is located about 2 miles 
northwest of Knox. It is used by small private aircraft. 
Several small airstrips are located throughout the county. 

Six railroad lines cross the county. 


trends in population and land use 


Starke County has a population of about 22,000 and a 
population density of about 70 persons per square mile. 
Population is expected to be over 33,000 by the year 
2000 (3). 

About 12 percent of the county is urban and 
residential land, and the remaining 88 percent is 
agricultural land and woodland. During the period of 
1967 to 1974, cropland decreased from about 66 
percent to about 60 percent of the county. 

Most of the residential development in the county, 
excluding the areas within the cities and towns, is 
occurring southwest of Knox, east of Knox, northeast of 
North Judson, and around Bass and Koontz Lakes. 
Urban expansion is expected to continue at a moderate 
rate. 


how this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
۸ profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to 
nationwide uniform procedures. They drew the 
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boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 
other details that help in drawing boundaries accurately. 
The soil maps at the back of this publication were 
prepared from aerial photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under "General soit map 
units" and "Detailed soil map units." 

. While a soil survey is in progress, samples of some 
Soils are taken for laboratory measurements and for 
engineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those 


characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results, 
records, field experience, and state and local specialists. 
For example, data on crop yields under defined 
management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, woodland managers, engineers, 
planners, developers and builders, home buyers, and 
others. 


general soil map units 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit, or association, 
on the general soil map is a unique natural landscape. 
Typically, a map unit consists of one or more major soils 
and some minor soils. It is named for the major soils. 
The soils making up one unit can occur in other units but 
in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one map unit differ from place to place 
in slope, depth, drainage, and other characteristics that 
affect management. 

The soils in the survey area vary widely in their 
potential for major land deg erp nên the extent 
of the map units shown on the general soil map. It lists 
the potential of each, in relation to that of the other map 
units, for major land uses and shows soil properties that 
limit use. Soil potential ratings are based on the 
practices commonly used in the survey area to 
overcome soil limitations. These ratings reflect the ease 
of overcoming the limitations. They also reflect the 
problems that will persist even if such practices are 
used. 

Each map unit is rated for cultivated farm crops, 
specially crops, woodland, urban uses, and recreation 
areas. Cultivated farm crops are those grown extensively 
in the survey area. Specialty crops are the vegetables 
and fruits that generally require intensive management. 
Woodland refers to areas of native or introduced trees. 
Urban uses include residential, commercial, and 
industrial developments. Intensive recreation areas are 
campsites, picnic areas, ballfields, and other areas that 
are subject to heavy foot traffic. Extensive recreation 
areas are those used for nature study and as wilderness. 


soil descriptions 


The names, descriptions, and delineations of soils on 
the general soil map of this county do not always agree 
or join fully with those of adjoining counties published at 
an earlier date. This difference is a result of changes in 
concepts of soil series in the application of the soil 


classification system. Other differences are caused by a 
different predominance of soils in map units made up of 
two or three series. Still other differences may be caused 
by the range in slope allowed within map units of 
adjoining surveys. In this county or in adjacent counties 
some map units are too small to be delineated. 


1. Maumee-Gilford-Watseka association 


Nearly level, very poorly drained and somewhat poorly 
drained soils formed in sandy deposits on outwash plains 


This map unit consists of soils in broad flat areas that 
have few breaks in slope (fig. 1) 


This unit covers about 37 percent of the county. It is 
about 33 percent Maumee soils, 14 percent Gilford soils, 
14 percent Watseka soils, and 39 percent soils of minor 
extent. 

Maumee and Gilford soils are very poorly drained and 
are in broad, low lying areas and in depressional areas. 
Maumee soils have a black, sand surface layer. The 
subsurface layer is very dark grayish brown sand. The 
underlying material is dark gray, dark grayish brown, 
grayish brown, and brown sand. 

Gilford soils have a black, sandy loam surface layer 
and subsurface layer. The subsoil is dark gray and dark 
grayish brown sandy loam. 

Watseka soils are somewhat poorly drained and are in 
broad, low lying areas; on low rises; and in depressional 
areas. They have very dark brown, loamy sand surface 
and subsurface layers. The subsoil is dark grayish brown 
and brown sand. 

The minor soils are the somewhat poorly drained 
Morocco soils on slightly higher rises; the moderately 
well drained Brems soils and excessively drained and 
moderately well drained Plainfield soils on the highest 
ridges and knolls; the very poorly drained Newton and 
Maumee Variant soils in slightly lower areas; and the 
very poorly drained Adrian and Houghton soils in 
depressional areas. 

This unit is used mainly for cultivated crops. Corn, 
soybeans, and small grain are the major crops. Most of 
the acreage has been drained. Some small areas are 
used for pasture. The potential is fair for cultivated 
crops, and the trend has been to continue growing 
cultivated crops. Ponding, wetness, droughtiness, soil 
blowing, and susceptibility to frost are the main 
limitations. 
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Figure 1 —Typical area of Maumee, 611800, and Watseka soils. 


This unit is generally unsuited to building sites, local 
roads and streets, and sanitary facilities. Wetness, 
ponding, poor filtering qualities, and frost action are the 
main limitations. 


2. Houghton-Adrian associatlon 


Nearly level, very poorly drained soils formed in organic 
deposits on outwash plains, lake plains, and end 
moraines 


This map unit consists of soils in broad, depressional 
areas. They are typically in the lowest part of the 
landscape. 

This unit covers about 4 percent of the county. It is 
about 44 percent Houghton soils, 24 percent Adrian 
soils, and 32 percent soils of minor extent. 

Houghton and Adrian soils are in broad, low lying and 
depressional areas. Houghton soils have organic 
material that is black in the upper part and very dark 
brown in the lower part. Adrian soils have black and very 
dark brown organic materíal in the upper part of the 
profile and gray and grayish brown sand in the lower 
part. 

The minor soils are the somewhat poorly drained 
Watseka soils on low rises and the very poorly drained 
Toto and Edwards soils which have marl in the lower 
part of the profile and are similar to the Houghton and 
Adrian soils in position on the landscape. 


This unit is used mainly for cultivated crops and 
specialty crops. Corn and mint are the major crops. 
Truck crops are also grown. Most of the acreage has 
been drained. The potential is fair for cultivated crops, 
and the trend has been to grow more corn and mint. Soil 
blowing, ponding, susceptibility to frost, wetness, and 
subsiding of the muck are the main limitations. 

This unit is generally unsuited to building sites, local 
roads and streets, and sanitary facilities. Weiness, 
ponding, poor filtering qualities, frost action, and low 
strength are the main limitations. 


3. Plainfield-Brems-Morocco association 


Nearly level to strongly sloping, excessively drained 0 
somewhat poorly drained soils formed in sandy deposits 
on outwash plains 


This unit consists of soils in upland areas. The 
landscape is characterized by swale and swell 
topography with steeper slopes on the leeward side of 
ridges (fig. 2). 

This unit covers about 38 percent of the county. It is 
about 42 percent Plainfield soils, 17 percent Brems soils, 
16 percent Morocco soils, and 25 percent soils of minor 
extent. 

Plainfield soils are nearly level to strongly sloping and 
are excessively drained and moderately well drained. 
They are in broad flat areas on low rises, on the higher 
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knolls and ridges, on ridgetops, and on long side slopes. 
They have a dark grayish brown, sand surface layer and 
a strong brown and yellowish brown, sand subsoil. 

Brems soils are nearly level, gently sloping, and 
moderately well drained. They are in broad flat areas, on 
low rises, and along side slopes. They have a very dark 
grayish brown, sand surface layer and a strong brown 
and yellowish brown, sand subsoil. 

Morocco soils are nearly level and somewhat poorly 
drained. They are in the lower depressional areas and on 
the lower rises. They have a very dark grayish brown, 
loamy sand surface layer; a brown, sand subsurface 
layer; and a brownish yellow, sand subsoil. 

The minor soils are the very poorly drained Maumee, 
Houghton, and Adrian soils in the lowest lying and 
depressional areas; the somewhat excessively drained 
Coloma soils and the well drained Ormas soils in 
landscape positions similar to the Plainfield soils; and the 
somewhat poorly drained Ormas Variant and Watseka 
soils in slightly lower areas. Ormas Variant soils and 
Ormas soils have a continuous sandy loam layer within 
40 inches of the surface, and Watseka soils have a dark 
surface layer. 

This unit is used mainly for cultivated crops or is in 
woodland. Corn, soybeans, and small grain are the major 
crops. Many small areas are used for hay, pasture, or 
urban development. This unit is generally unsuited to 
cultivated crops. Soil blowing and droughtiness are the 
main limitations. In recent years the trend has been 
towards nursery crops, hay, pasture, and urban 


development. Soil blowing, droughtiness, slope, and 
wetness in some areas are the main limitations. 

This unit has fair potential for woodland. Droughtiness 
is the main limitation. The potential is fair for building 
sites, local roads and streets, and sanitary facilities. 
Slope, poor filtering qualities, wetness, and frost action in 
some areas are the main limitations. 


4. Craigmile-Suman association 


Nearly level, very poorly drained soils formed in loamy 
and silty sediment over sandy deposits on flood plains 


This map unit consists of soils on bottom lands of 
major rivers. It is characterized by low relief and very 
little break in slope. 

This unit covers about 4 percent of the county. It is 
about 43 percent Craigmile soils, 27 percent Suman 
Soils, and 30 percent soils of minor extent. 

Craigmile and Suman soils are in broad, low lying 
areas; in depressional areas; along drainageways; and in 
old stream channels. Craigmile soils have black, fine 
sandy loam surface and subsurface layers. The 
underlying material is grayish brown fine sandy loam and 
dark gray and very dark gray loamy sand in the upper 
part and brown sand in the lower part. Suman soils have 
a black, silt loam surface layer and a very dark brown, 
silt loam subsurface layer. They have a dark gray, silt 
loam and silty clay loam subsoil. 

The minor soils are the very poorly drained Houghton 
and Toto soils, which contain muck. They are in 


eneral pattern of soils in the Plainfield-Brems-Morocco association. 


landscape positions similar to the Craigmile and Suman 
soils. 

This unit is used mainly for cultivated crops. Corn, 
soybeans, and small grain are the major crops. Most of 
the acreage has been drained. Many areas are used for 
wildlife habitat or are in woodland. The potential is fair 
for cultivated crops. The trend has been to continue 
growing cultivated crops in conjunction with establishing 
wildlife habitat. Flooding, wetness, ponding, and 
susceptibility to frost are the main limitations for 
cultivated crops. 

This unit has fair potential for woodland. It is generally 
unsuited to building sites, local roads and streets, and 
sanitary facilities. Flooding, frost action, ponding, low 
strength, and wetness are the main limitations. 


5. Algansee association 


Nearly level and gently sloping, somewhat poorly drained 
soils formed in sandy and loamy sediment over sandy 
deposits on flood plains 


This map unit consists of soils on bottom lands. It is 
characterized by old river channels, low bottom lands, 
and high bottom lands. 

This unit covers about 3 percent of the county. It is 
about 51 percent Algansee soils and 49 percent soils of 
minor extent. 

Algansee soils are nearly level and gently sloping and 
are in broad, lower lying areas; in old stream channels; 
along drainageways, and on lower rises. They have a 
dark brown, fine sandy loam surface layer and a dark 
brown, very fine sandy loam subsurface layer. The 
underlying material is dark brown, grayish brown, and 
brown fine sand and loamy fine sand. 

The minor soils are the very poorly drained Craigmile 
and Prochaska soils in wetter depressional areas and 
the somewhat poorly drained Shoals Variant and 
Craigmile Variant soils that have more clay in the subsoil 
and are on slightly higher rises. 

This unit is used mainly for cultivated crops. Corn, 
soybeans, and small grain are the major crops. Most of 
the acreage has been drained. Many small areas are 
used for hay or pasture or are in woodland. The potential 
is good for cultivated crops. The trend has been to 
continue growing cultivated crops. Soil blowing, 
droughtiness, flooding, and wetness are the main 
limitations. 

The potential is fair for woodland. Wetness is the main 
limitation. This unit is generally unsuited to building sites, 
local roads and streets, and sanitary facilities. Flooding, 
frost action, poor filtering qualities, and wetness are the 
main limitations. 


6. Craigmile association 


Nearly level, very poorly drained soils formed in loamy, 
sandy, and silty sediment on flood plains 
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This map unit consists of soils on bottom lands. It is 
characterized by a very gradual swale and swell 
topography. 

This unit covers about 4 percent of the county. It is 
about 63 percent Craigmile soils and 37 percent soils of 
minor extent. 

Craigmile soils are very poorly drained and are in the 
lower lying and depressional areas and in old stream 
channels. They have black, fine sandy loam surface and 
subsurface layers. The underlying material is grayish 
brown fine sandy loam and dark gray and very dark gray 
loamy sand in the upper part and brown sand in the 
lower part. 

The minor soils are the very poorly drained Prochaska 
and Suman soils in landscape positions similar to the 
Craigmile soils; the somewhat poorly drained Algansee 
and Algansee Variant soils in slightly higher areas; and 
the very poorly drained Adrian soils in the more 
depressional areas. Prochaska soils have less clay and 
Suman soils have more clay in the subsoil than do 
Craigmile soils. Adrian soils have a muck surface layer. 

This unit is used mainly for cultivated crops. Corn, 
soybeans, and small grain are the major crops. Most of 
the acreage has been drained. Some small areas are in 
woodiand. The potential is fair for cultivated crops. The 
trend has been to continue growing cultivated crops. 
Flooding, ponding, wetness, droughtiness, and soil 
blowing are the main limitations. 

This unit is generally unsuited to building sites, local 
roads and streets, and sanitary facilities. Flooding, 
ponding, frost action, poor filtering qualities, and wetness 
are the main limitations. 


7. Prochaska-Adrian association 


Nearly level, very poorly drained soils formed in sandy 
alluvial deposits and in organic deposits on flood plains 


This map unit consists of soils on bottom lands. It is 
characterized by low relief with very little break in slope. 
It is adjacent to sloping areas in the upland. 

This unit covers about 7 percent of the county. It is 
about 37 percent Prochaska soils, 27 percent Adrian 
soils, and 36 percent soils of minor extent. 

Prochaska soils are in the slightly higher lying areas. 
They have a black, loamy sand surface layer. The 
subsurface layer is very dark gray loamy sand. The 
subsoil is dark gray and black sand. 

Adrian soils are in the lower depressional areas. The 
upper part of the profile is black and very dark brown 
organic material. The lower part is gray and grayish 
brown sand. 

The minor soils are the very poorly drained Houghton 
and Toto soils in landscape positions similar to the 
Adrian soils; the very poorly drained Craigmile soils in 
the same position in the landscape as Prochaska soils; 
and the somewhat poorly drained Algansee soils in 
higher lying areas. Houghton soils are muck to a depth 
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of 51 inches or more; Toto soils have marl underlying a 
muck surface layer, and Craigmile soils have more clay 
in the subsoil than do Prochaska soils. 

This unit is used mainly for cultivated crops. Corn and 
soybeans are the major crops. Most of the acreage has 
been drained. Many areas are used for wildlife habitat or 
are in woodland. The potential is fair for cultivated crops. 
The trend has been to continue growing cultivated crops 
in conjunction with establishing wildlife habitat. Flooding, 
susceptibility to frost, subsiding of the muck, ponding, 
soil blowing, and droughtiness are the main limitations 
for cultivated crops. 

The potential is fair for woodland. Ponding and 
flooding are the main limitations. This unit is generally 
unsuited to building sites, local roads and streets, and 
sanitary facilities. Flooding, ponding, frost action, poor 
filtering qualities, and low strength are the main 
limitations. 


8. Markton-Metea-Crosier association 


Nearly level and gently sloping, somewhat poorly dramed 
and well drained soils formed in sandy deposits over 
loamy glacial till and in loamy glacial till on end moraines 


This map unit consists of soils on upland areas. The 
landscape is very undulating with many swales, swells, 
and potholes|(fig. 3]. Steeper slopes are around the 
potholes and at the edge of the unit. 

This unit covers about 3 percent of the county. It is 
about 47 percent Markton soils, 15 percent Metea soils, 
10 percent Crosier soils, and 28 percent soils of minor 
extent. 


Markton soils are somewhat poorly drained and are in 
broad, low lying areas; in depressional areas; and on low 
rises. They have a dark brown, sand surface layer. The 
subsoil is yellowish brown sand in the upper part and 
brown and light brownish gray loam in the lower part. 

Metea soils are well drained and are on the higher 
rises. They have a dark brown, loamy sand surface layer. 
The subsoil is yellowish brown loamy sand in the upper 
part and yellowish brown fine sandy loam, sandy clay 
loam, and loam in the lower part. 

Crosier soils are somewhat poorly drained and are in 
landscape positions similiar to the Markton soils. They 
have a dark brown, fine sandy loam surface layer. The 
subsoil is brown loam and yellowish brown clay loam. 

The minor soils are the well drained Wawasee soils, 
which are in the same position in the landscape as 
Metea soils but do not have a sandy surface layer; the 
very poorly drained Edwards, Adrian, Napoleon, and 
Houghton soils in the lowest lying and depressional 
areas; and the excessively drained and moderately well 
drained Plainfield soils on higher ridges and knolls. 

This unit is used mainly for cultivated crops. Corn, 
soybeans, and small grain are the major crops. Most of 
the acreage has been drained. Some small areas are 
used for hay or pasture or are in woodland. The potential 
is fair for cultivated crops. The trend has been to 
continue growing cultivated crops. Soil blowing, 
droughtiness, wetness, and erosion on steeper slopes 
are the main limitations. 

The potential is fair for woodland. Droughtiness is the 
main limitation. This unit has poor potential for building 


Metea and Wawasee soils are on the ridges and Crosier soils are in the lower lying areas. 
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sites, local roads and streets, and sanitary facilities. 
Wetness, frost action, and low strength are the main 
limitations. 


broad land use considerations 


Deciding what land to use for urban development is 
an important issue in Starke County. Most of the 
development is in Center, Wayne, Washington, Oregon, 
and California Townships. The general soil map is helpful 
in planning the general outline of urban areas, but more 
detailed information should be used in selecting specific 
urban structures. Ås a general rule, those associations in 
Starke County that are the most suitable for urban 
development are not the most suitable units for growing 
cultivated crops. 

There are extensive areas where soil properties make 
urban development not desirable or nearly prohibit it. 
The Maumee-Gilford-Watseka and Houghton-Adrian 
associations have severe wetness and ponding 
problems. The associations on flood plains also have 
wetness and flooding limitations. The Craigmile-Suman, 
Craigmile, and Prochaska-Adrian associations al! have a 
seasonal high water table at or near the surface, and 
flooding is occasional or frequent. The Algansee 
association has a seasonal high water table ranging from 
12 to 36 inches below the surface, and flooding is 
occasional or rare. The Morocco soils in the Plainfield- 
Brems-Morocco association are limited for urban 
development by poor filtering qualities and wetness. The 
Markton and Crosier soils in the Markton-Metea-Crosier 
association also have wetness limitations. Any 
development on these soils is risky and costly. Extensive 
drainage systems and properly designed sanitary 
facilities, buildings, and flood control structures would be 
required. 

With properly designed alterations, a few of the 
following soils are suitable for urban use. The Plainfield 
soils are severely limited for septic tank absorption fields 
by poor filtering qualities, but they are suitable for 
building sites. The Brems soils are moderately to 
severely limited for urban development by wetness and 
poor filtering qualities. The Wawasee, Ormas, and Metea 
soils have few limitations for urban development. The 
Wawasee soils, however, are also well suited to 
cultivated crops. 

The Maumee-Gilford-Watseka association, which 
covers more than a third of the county, is suitable for 
cultivated crops. Adequate drainage can overcome the 


wetness and ponding limitations. Most of the remaining 
associations in the county are suitable for cultivated 
crops. Wetness, ponding, flooding, and droughtiness are 
the main limitations. With proper management practices 
and selection of crops, however, these associations will 
produce fair to good yields. 

Specialty crops are an important source of income in 
some parts of Starke County. The Houghton-Adrian 
association is well suited to mint and truck crops. 
Adequate drainage is necessary for optimum production 
and will also help the soils warm up earlier in the spring. 
The Plainfield-Brems-Morocco and Maumee-Gilford- 
Watseka associations have soils suitable for tree 
nurseries, blueberries, and strawberries. Some of the 
soils in the Markton-Metea-Crosier association are also 
suitable for certain truck crops. 

All of the soils in Starke County are suitable for 
woodland. Limitations and hazards such as wetness, 
ponding, flooding, and droughtiness affect equipment, 
seedling mortality, windthrow hazard, and plant 
competition. Proper management practices and planting 
species best suited to the soil will provide optimum 2 
growth and maximum economic returns. Most of the 
soils in the Plainfield-Brems-Morocco association are 
ideal for certain.species of pine and spruce for 
Christmas tree production and windbreaks. Some of the 
soils in the lower lying areas of the bottom land 
associations are suitable for certain water-tolerant 
species with deep root systems. Some of the soils in 
the Markton-Metea-Crosier association are wel! suited to 
various species of commercially valuable trees. 

Most of the associations are poorly suited to parks 
and other intensive recreation areas. Wetness, ponding, 
and flooding are the major limitations and hazards. 
Adequate drainage can control wetness to some extent. 
The Plainfield-Brems-Morocco, Algansee, and Markton- 
Metea-Crosier associations are suitable for intensive 
recreation areas. The main limitations are wetness, 
flooding, and sandy conditions. These soils, however, will 
not be able to handle heavy use without serious damage 
to the vegetation, which will eventually lead to other 
problems. All of the associations are suitable for 
extensive recreation areas. They all provide some habitat 
for many important species of wildlife, and nature study 
areas would be excellent in most of the associations. 
The bottom land associations especially are excellent for 
wetland wildlife habitat and wilderness areas. With 
proper game management these areas will provide 
optimum habitat. 


detailed soil map units 
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The.map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under "Use and management of the soils." 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
.general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into so// 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 

"management. For example, Plainfield sand, 8 to 15 
percent slopes, is one of several phases in the Plainfield 
series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. 

Å soil complex consists of two or more soils in such 
an intricate pattern or in such small areas that they 
cannot be shown separately on the soil maps. The 
pattern and proportion of the soils are somewhat similar 
in all areas. Ormas Variant-Morocco loamy sands, 0 to 2 
percent slopes, is an example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 


small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. These are too small to be shown and are 
identified by a special symbol on the soil maps. 

[Table 5 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of tables") 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


soil descriptions 


Ad—Adrian muck, drained. This nearly level, very 
poorly drained soil is often ponded by surface runoff 
from adjacent soils. It is in broad, low lying areas; in 
depressional areas; and along drainageways. Mapped 
areas are usually irregular in shape, but some are round. 
They range from 5 to about 200 acres in size. The 
dominant size is about 40 acres. 

In a typical profile the surface layer is black muck 
about 8 inches thick. Organic material extends to a 
depth of about 36 inches. The upper part is black, friable 
muck; the lower part is very dark brown, friable muck. 
The underlying material, to a depth of about 60 inches, is 
gray sand in the upper part and grayish brown sand in 
the lower part. In some small areas the underlying 
material is browner. In many small areas this soil is 
underlain with marl, or else the muck is more than 50 
inches deep. There are many small areas where this soil 
has 8 to 16 inches of muck over sand. 

Included with this soil in mapping are a few small 
areas of very poorly drained Maumee soils on slightly 
higher knolis. A few small areas of more acid soils and 
very poorly drained soils with muck over loam are 
throughout the unit. A few areas of this soil are 
undrained. These inclusions make up about 14 percent 
of the unit. 

The permeability of this Adrian soil is moderately slow 
to moderately rapid in the upper part and rapid in the 
lower part. The available water capacity is very high. The 
organic matter content of the surface layer is very high. 
Runoff is very slow or ponded. The seasonal high water 
table is at or above the surface. 

Most areas of this soil are used for cultivated crops. 
Corn, mint, and truck crops are the major crops. 
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This soil is suitable for corn, mint, blueberries, and 
truck crops. Soil blowing, ponding, and early or late 
seasonal frost are hazards, (fig. 4( Overdrainage may 
result in droughtiness. Limitations are the soil warming 
up slowly in the spring, possibility of the muck burning, 
and subsiding of the muck when drained. Ponded areas 
hinder the use of equipment and machinery bogs down 
in this soil when it is wet. Management of the water table 
determines the rate of oxidation. Overdrainage will 
increase the rate. Soil blowing can be controlled by 
windbreaks, proper use of crop residues, conservation 
tillage, stripcropping, a combination of these practices, or 
permanent vegetation. Delaying cultivation in spring until 
the danger of frost passes will reduce crop damage. 
Excess water can be removed by open ditches, 
subsurface drains, surface drains, pumping, or a 
combination of these practices. When drained, this soil 
will warm up earlier in the spring. 

This soil is well suited to grasses and legumes for hay, 
but is poorly suited to pasture. Soil blowing and ponding 
are hazards. Frost heaving is a limitation. Overgrazing 
and grazing during wet periods are the major 
management concerns. 

This soil is severely limited for building sites and 
sanitary facilities by ponding, low strength, and poor 
filtering qualities of the soil. It is generally unsuited to 
these uses. This soil is severely limited for local roads by 
ponding, low strength, and frost action. Removing the 
unstable material and hauling in suitable fill will help 
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control frost action and help to support vehicular traffic. 
Road ditches will lower the water table and reduce frost 
action. 

This soi! is in capability subclass IVw; woodland 
suitability subclass 4w. 


Af— Adrian muck, frequently flooded. This nearly 
level, very poorly drained soil is frequently flooded for 
long periods. It is in broad, low lying areas; in 
depressional areas; and along drainageways. Mapped 
areas are irregular in shape and range from 80 to about 
600 acres in size. The dominant size is about 80 acres. 

In a typical profile the surface layer is black muck 
about 10 inches thick. Organic material extends to a 
depth of about 34 inches. The upper part is very dark 
brown, friable muck; the lower part is very dark grayish 
brown, friable muck. The underlying material, to a depth 
of about 60 inches, is grayish brown sand in the upper 
part and gray sand in the lower part. ۱١ many small areas 
the underlying material is blacker. There are thin layers 
of mineral material in the organic layer in some pedons. 
In a few areas this soil has 8 to 16 inches of muck over 
sand. In some areas the underlying material is browner. 

included with this soil in mapping are a few srnall 
areas of very poorly drained Craigmile and Prochaska 
soils on slightly higher knolls. A few small areas of very 
poorly drained soils with muck over stratified sand and 
muck are throughout the unit. These inclusions make up 
about B percent of the unit. 


Figure d.-Com on Adrian soils is subject to severe frost damage in spring. 
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The permeability of this Adrian soil is moderately slow 
to moderately rapid in the upper part of the profile and 
rapid in the lower part. The available water capacity is 
very high. The organic matter content of the surface 
layer is very high. Runoff is very slow or ponded. The 
seasonal high water table is at or above the surface. 

Most areas of this soil are used for cultivated crops. 
Corn is the major crop. Many areas are used for wildlife 
habitat, and some are in woodland. 

This soil is suitable for corn, mint, blueberries, and 
truck crops. Soil blowing, flooding, ponding, and early or 
làte seasonal frost are hazards. Overdrainage may result 
in droughtiness. Limitations are the soil warming up 
slowly in the spring, possibility of the muck burning, and 
subsiding of the muck when drained. Ponded areas 
hinder the use of equipment, and machinery bogs down 
in this soil when it is wet. Management of the water table 
determines the rate of oxidation. Overdrainage will 
increase the rate. Soil blowing can be controlled by 
windbreaks, proper use of crop residues, conservation 
tillage, stripcropping, a combination of these practices, or 
permanent vegetation. Levees will help contro! some 
flooding. Delaying cultivation in spring unti! the danger of 
frost passes will reduce crop damage. Excess water can 
be removed by open ditches, subsurface drains, surface 
drains, pumping, or a combination of these practices. 
When drained, this soil will warm up earlier in the spring. 

This soil is well suited to grasses and legumes for hay, 
but is poorly suited to pasture. Soil blowing, flooding, and 
ponding are hazards. Frost heaving is a limitation. 
Overgrazing and grazing during wet periods are the 
major management concerns. 

This soil is suitable for trees. Equipment limitations, 
seedling mortality, windthrow hazard, and plant 
competition are severe. The possibility of the muck 
burning is a limitation. Some of the equipment limitations 
can be avoided by harvesting and logging during dry 
periods or the winter months. Planting more trees than 
necessary will compensate for seedling mortality, but 
thinning may be required later. Water-tolerant trees with 
deep root systems are best suited to timber stands. 
Seedlings grow well if competing vegetation is controlled 
by plow planting, site preparation, spraying, cutting, or 
girdling. 

This soil has severe limitations for building sites and 
sanitary facilities. It is generally unsuited to these uses 
because of flooding, ponding, and low strength. This soil 
is severely limited ۲۵۲ local roads for the same reasons. 
Levees will help control flooding. Removing the unstable 
material and hauling in suitable fill will help to support 
vehicular traffic. Road ditches will lower the water table. 

This soil is in capability subclass ۱۷۷ and woodland 
suitability subclass 3w. 


An—Algansee fine sandy loam, occasionally 
flooded. This nearly level and gently sloping, somewhat 
poorly drained soil is occasionally flooded for very brief 
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periods. It is in broad, low lying areas; in old stream 
channels; along drainageways; and on low rises on flood 
plains. Mapped areas are irregular in shape and range 
from 5 to about 250 acres in size. The dominant size is 
about 70 acres. 

In a typical profile the surface layer is dark brown fine 
sandy loam about 9 inches thick. The subsurface layer is 
dark brown, mottled very fine sandy loam about 3 inches 
thick. The underlying material, to a depth of about 60 
inches, is dark brown, grayish brown, or brown, mottled 
fine sand and loamy fine sand. In many small areas 
there is gravelly sand in the underlying material. in some 
areas this soil has a loamy sand, sand, or silt loam 
surface layer. In a few areas the underlying material is 
browner. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Algansee Variant soils in 
slightly lower areas. There are small areas of very poorly 
drained Prochaska soils in wetter depressional areas. 
Many small areas of somewhat poorly drained Craigmile 
Variant and Shoals Variant soils are on slightly higher 
ridges. These inclusions make up about 14 percent of 
the unit. 

The permeability of this Algansee soil is rapid. The 
available water capacity is low. The organic matter 
content of the surface layer is moderate. Runoff is slow. 
The seasonal high water table fluctuates between depths 
of 1 foot and 2 feet. 

Most areas of this soil are used for pasture and 
cultivated crops. Corn and soybeans are the major 
crops. Many areas are in woodland. 

This soil is suitable for corn, soybeans, and small 
grain. Soil blowing and flooding are hazards. Wetness 
hinders normal root growth, but during the summer 
months insufficient moisture, which results in 
droughtiness, is a limitation. Soil blowing can be 
controlled by windbreaks, proper use of crop residues, 
conservation tillage, stripcropping, cover crops, a 
combination of these practices, or permanent vegetation. 
Levees will help contral some flooding. Excess water 
can be removed by open ditches, subsurface drains, 
surface drains, pumping, or a combination of these 
practices. Conservation practices such as crop residue 
management, green manure crops, cover crops, and 
conservation tillage help to maintain and improve tilth, 
moisture content, and organic matter content of this soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. Soil blowing and flooding are hazards. Both 
wetness and, during the summer months, insufficient 
moisture resulting in droughtiness are limitations. 
Overgrazing and grazing during wet periods are the 
major management concerns. Overgrazing reduces plant 
density and hardiness and results in soil blowing. 
Grazing during wet periods causes surface compaction, 
which results in poor soil tilth, causes runoff, reduces 
forage yields, damages the sod, and reduces plant 
density and hardiness. Proper stocking, timely deferment 
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of grazing, restricted use during wet periods, strip 
grazing, and frequent grazing rotations during the 
summer months will help control soil blowing, reduce 
surface compaction, maintain good plant density and 
hardiness, and keep the pasture and soil in good 
condition. 

This soil is suitable for trees. 

This soil has severe limitations for building sites and 
sanitary facilities. It is generally unsuited to these uses 
because of flooding, wetness, and poor filtering qualities. 
This soil is severely limited for local roads by the 
flooding. Levees will help control some flooding. Hauling 
in suitable fill material and constructing roads on 
elevated areas will also help. 

This soil is in capability subclass lllw and woodland 
suitability subclass 3s. 


As—Algansee Variant sand, occasionally flooded. 
This nearly level, somewhat poorly drained soil is 
occasionally flooded for very brief to brief periods. It is in 
broad, low lying areas; along drainageways; and on low 
rises on flood plains. Mapped areas are irregular in 
shape and range in size from 5 to about 260 acres. The 
dominant size is about 10 acres. 

In a typical profile the surface layer is dark brown sand 
about 9 inches thick. The underlying material, from a 
depth of about 9 to 29 inches, is yeilowish brown, 
mottled sand. The underlying material, from a depth of 
about 29 to 40 inches, is very dark gray sandy loam. 
Below this, to a depth of about 60 inches, the underlying 
material is dark gray, mottled sandy loam in the upper 
part and gray, mottled silt loam in the lower part. In 
some areas this soil has less than 20 inches or more 
than 40 inches of sandy material in the upper part of the 
profile. In a few areas the surface layer is silt loam or 
fine sandy loam. 

Included with this soil in mapping are some small 
areas of somewhat poorly drained Algansee soils on 
slightly higher knolls. Small areas of very poorly drained 
Craigmile and Suman soils are in wetter depressional 
areas. Also included are many small, lower lying areas 
where this soil is grayer in the upper part of the profile. 
These inclusions make up about 12 percent of the unit. 

The permeability of this Algansee Variant soil is rapid 
in the upper part of the profile and moderately rapid in 
the lower part. The available water capacity is moderate. 
The organic matter content of the surface layer is low. 
Runoff is slow. The seasonal high water table fluctuates 
between depths of 1 foot and 2 feet. 

Most areas of this soil are used for cultivated crops. 
Corn and soybeans are the major crops. Some small 
areas are in woodland. 

This soil is suitable for corn, soybeans, and small 
grain. Soil blowing and flooding are hazards. Wetness 
hinders normal root growth, but during the summer 
months, insufficient moisture, which results in 
droughtiness, is a limitation. Soil blowing can be 
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controlled by windbreaks, proper use of crop residues, 
conservation tillage, stripcropping, cover crops, a 
combination of these practices, or permanent vegetation. 
Levees will help control some flooding. Excess water 
can be removed by open ditches, subsurface drains, 
surface drains, pumping, or a combination of these 
practices. Conservation practices such as crop residue 
management, green manure crops, cover crops, and 
conservation tillage help to maintain and improve tilth, 
moisture content, and organic matter content of this soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. Soil blowing and flooding are hazards. 
Wetness and, during the summer months, insufficient 
moisture resulting in droughtiness are limitations. 
Overgrazing and grazing during wet periods are the 
major management concerns. 

This soil is suitable for trees. Seedling mortality is 
severe. Planting more trees than necessary will 
compensate for seedling mortality, but thinning may be 
required later. 

This soil has severe limitations for building sites and 
sanitary facilities. It is generally unsuited for these uses 
because of flooding and wetness. This soil is severely 
limited for local roads by flooding and frost action. 
Levees will help control some flooding. Hauling in 
suitable fill material, constructing roads on elevated 
areas, and installing road ditches will also help overcome 
these limitations. 

This soil is in capability subclass || ከፍ and woodland 
suitability subclass 3s. 


BeA—Brems sand, 0 to 3 percent slopes. This 
nearly level and gently sloping, moderately well drained 
soil is in broad, flat areas; on low rises; and along side 
slopes. Mapped areas are usually irregular in shape, but 
some are long and narrow. They range from 3 to about 
200 acres in size. The dominant size is about 50 acres. 

in a typical profile the surface layer is very dark 
grayish brown sand about 8 inches thick. The subsoil is 
about 36 inches thick. It is strong brown and yellowish 
brown, mottled, very friable and loose sand. The 
underlying material, to a depth of about 60 inches, is 
light yellowish brown and pale brown, mottled sand. In 
some small areas this soil has more fine sand in the 
subsoil, grayer mottles in the lower part of the subsoil, or 
a thicker and blacker surface layer. In some areas this 
soil has small amounts of pebbles and shale fragments 
throughout the profile or has thin lenses of loamy sand 
in the lower part. 

Included with this soil in mapping are some small 
areas of very poorly drained Maumee soils in wetter 
depressional areas. Some small areas of somewhat 
poorly drained Morocco soils are in lower areas. Many 
small areas of excessively drained Plainfield soils and 
moderately well drained Plainfield, wet substratum, soils 
are on the higher ridges and knolls. These inclusions 
make up about 14 percent of the unit. 
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The permeability of this Brems soil is rapid. The 
available water capacity is low. The organic matter 
content of the surface layer is low. Runoff is very slow. 
The seasonal high water table fluctuates between depths 
of 2 and 4 feet. 

Most areas of this soil are used for cultivated crops. 
Corn, soybeans, and small grain are the major crops. 
Many small areas are in woodland or are used for hay or 
pasture. Some areas are used for urban development. 

This soil is poorly suited to corn, soybeans, and small 
grain. Soil blowing is a hazard. Insufficient moisture 
during the summer months causes this soil to become 
droughty. Soil blowing can be controlied by windbreaks, 
proper use of crop residues, conservation tillage, 
stripcropping, cover crops, a combination of these 
practices, or permanent vegetation. Irrigation can reduce 
droughtiness. Conservation practices such as crop 
residue management, green manure crops, spreading of 
manure, cover crops, and conservation tillage help to 
maintain and improve tilth, moisture content, and organic 
matter content of this soil. 

This soil is suitable for grasses and legumes for hay or 
pasture. Soil blowing is a hazard. Insufficient moisture 
during the summer months causes this soil to become 
droughty. Overgrazing reduces plant density and 
hardiness and results in soil blowing. Proper stocking, 
timely deferment of grazing, strip grazing, and frequent 
grazing rotations during the summer months will help 
contro! soil blowing, maintain good plant density and 
hardiness, and keep the pasture and soil in good 
condition. 

This soil is suitable for trees. Seedling mortality is 
severe, and plant competition is moderate. Planting more 
trees than necessary will compensate for seedling 
mortality, but thinning may be required later. Seedlings 
grow well if competing vegetation is controlled by plow 
planting, site preparation, spraying, cutting, or girdling. 

Wetness is a moderate limitation for dwellings without 
basements and a severe limitation for dwellings with 
basements. An adequate drainage system with storm 
sewers is needed to lower the water table. Pumping may 
be necessary if drainage outlets are not available. This 
Soil is moderately limited for local roads and streets by 
the wetness. Hauling in suitable fill material, constructing 
roads on elevated areas, and installing road ditches will 
help overcome this limitation. This soil is severely limited 
for septic tank absorption fields by wetness and poor 
filtering qualities of the soil. The rapid permeability could 
result in seepage of the effluent into ground water 
supplies. Hauling in enough suitable fill material, 
installing deep wells, using a mound system, enlarging 
the size of the filter fields, or connecting the sanitary 
facilities to commercial sewer systems are some 
alternatives to this problem. 

This soil is in capability subclass IVs and woodland 
suitability subclass 3s. 
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ChB—Coloma sand, 0 to 6 percent slopes. This 
nearly level and gently sloping, somewhat excessively 
drained soil is in broad, flat areas and on low rises. 
Mapped areas are usually irregular in shape, but some 
are long and narrow. They range in size from 5 to about 
400 acres. The dominant size is about 80 acres. 

in a typical profile the surface layer is dark brown sand 
about 10 inches thick. The subsurface layer is about 50 
inches thick. The upper part of the subsurface layer is 
yellowish brown sand; the lower part is light yellowish 
brown sand with dark brown bands of loamy sand. In 
some areas there are no loamy sand bands, and in a 
few of these areas there are brown mottles in the lower 
part of the profile. The depth to the uppermost loamy 
sand band is greater than 60 inches in a few areas. 

Included with this soil in mapping are some small 
areas of moderately well drained Brems soils and 
somewhat poorly drained Morocco soils in the lower 
lying areas. A few small areas of steeper soils are 
throughout the unit. These inclusions make up about 6 
percent of the unit. 

The permeability of this Coloma soil is rapid. The 
available water capacity is low. The organic matter 
content of the surface layer is low. Runoff is slow. 

Most areas of this soil are used for cultivated crops. 
Corn and soybeans are the major crops. Many small 
areas are used for woodland, hay, or pasture. 

This soil is poorly suited to corn, soybeans, and small 
grain. Erosion on steeper slopes and soil blowing are 
hazards. Droughtiness is a limitation. Erosion can be 
controlled by terraces, diversions, crop residue 
management, contour strips, stripcropping, cover crops, 
grassed waterways, conservation tillage, crop rotation, 
grade stabilization structures, or a combination of these 
practices. Soil blowing can be controlled by windbreaks, 
proper use of crop residues, conservation tillage, 
stripcropping, cover crops, a combination of these 
practices, or permanent vegetation. Irrigation will reduce 
droughtiness. Conservation practices such as crop 
residue management, green manure crops, spreading of 
manure, cover crops, and conservation tillage can help 
to maintain and improve tilth, moisture content, and 
organic matter content of this soil. 

This soil is suitable for grasses and legumes for hay or 
pasture. Erosion on steeper slopes and soil blowing are 
hazards. Droughtiness is a limitation. The erosion and 
soil blowing can be caused by overgrazing, which 
reduces plant density and hardiness. Proper stocking, 
strip grazing, timely deferment of grazing, and frequent 
grazing rotations during the summer months will help 
maintain good plant density and hardiness, reduce 
erosion and soil blowing, and keep the pasture and soil 
in good condition. 

This soil is suitable for trees. Seedling mortality and 
plant competition are moderate. Planting more trees than 
necessary will compensate for seedling mortality, but 
thinning may be required later. Seedlings grow well if 
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competing vegetation is controlled by plow planting, site 
preparation, spraying, cutting, or girdling. 

This soil is suitable for building sites and local roads 
and streets. It is severely limited for septic tank 
absorption fields by poor filtering qualities of the soil. 
The rapid permeability could result in seepage of effluent 
into ground water supplies. This soil could be mixed with 
suitable material to help overcome the poor filtering 
problem. Enlarging the filter field, installing deep wells, or 
connecting the sanitary facilities to commercial sewer 
systems should also be considered. 

This soil is in capability subclass IVs and woodland 
` suitability subclass 3s. 


Co—Craigmile fine sandy loam, frequently flooded. 
This nearly level, very poorly drained soil is frequently 
flooded for brief to long periods. It is in broad, low lying 
areas; in depressional areas; along drainageways; and in 
old stream channels. Mapped areas are irregular in 
shape and range in size from 5 to about 300 acres. The 
dominant size is about 80 acres. 

In a typical profile the surface layer is black fine sandy 
loam about 9 inches thick. The subsurface layer is black, 
mottled fine sandy loam about 3 inches thick. The 
underlying material, from a depth of about 12 to 25 
inches, is grayish brown, mottled fine sandy loam. The 
underlying material, from a depth of about 25 to 48 
inches, is dark gray, mottled loamy sand in the upper 
part and very dark gray, mottled loamy sand in the lower 
part. Below this, to a depth of about 60 inches, the 
underlying material is brown, mottled sand. In some 
small areas this soil has móre sand and less clay in the 
upper part of the profile. in many areas the surface layer 
is less than 10 inches thick, and in some of these areas 
it is browner. The lower part of the profile is sandy loam 
or loam in a few areas. 

Included with this soil in mapping are some small 
areas of very poorly drained Adrian soils and frequently 
flooded soils in more depressional areas. A few areas of 
somewhat poorly drained Algansee and Algansee 
Variant soils are on small ridges and knolls. Also 
included are many small, slightly lower areas of very 
poorly drained Suman soils. These inclusions make up 
about 10 percent of the unit. 

The permeability of this Craigmile soil is moderately 
rapid in the upper part of the.profile and rapid in the 
lower part. The available water capacity is moderate. 
The organic matter content of the surface layer is high. 
Runoff is very slow or ponded. The seasonal high water 
table is at or above the surface. 

Most areas of this soil are used for cultivated crops. 
Corn, soybeans, and small grain are the major crops. 
Many areas are used for wildlife habitat or are in 
woodland. 

This soil is suitable for corn, soybeans, and small 
grain. Flooding, ponding, and frost are hazards. The soil 
warming up slowly in the spring is a limitation. Ponded 
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areas hinder the use of equipment, and machinery bogs 
down in this soil when it is wet. Levees will help control 
some flooding. Delaying cultivation in the spring until the 
danger of frost passes will reduce crop damage. Excess 
water can be removed by open ditches, subsurface 
drains, surface drains, pumping, or a combination of 
these practices. These practices will help the soil warm 
up earlier in the spring. Overdrainage, however, can 
result in droughtiness. Conservation practices such as 
crop residue management, green manure crops, and 
conservation tillage help to maintain and improve tilth 
and organic matter content of this soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. Flooding and ponding are hazards. 
Overgrazing and grazing during wet periods are the 
major management concerns. 

This soil is suitable for trees. Equipment limitations, 
seedling mortality, windthrow hazard, and plant 
competition are severe. Some of the equipment 
limitations can be avoided by harvesting and logging 
during dry periods or winter months. Planting more trees 
than necessary will compensate for the seedling 
mortality, but thinning may be required later. Water- 
tolerant species with deep root systems are best suited 
to timber stands. Seedlings grow well if competing 
vegetation is controlled by plow planting, site 
preparation, spraying, cutting, or girdling. 

This soil has severe limitations for building sites and 
sanitary facilities. It is generally unsuited for these uses 
because of flooding, ponding, and poor filtering qualities 
of the soil. This soil is severely limited for local roads by 
flooding, ponding, and frost action. Levees will control 
some flooding. Hauling in suitable fill material and 
constructing road ditches with culverts will help 
overcome all of these limitations. 

This soil is in capability subclass lllw and woodland 
suitability subclass 2w. 


Cp—Craigmile Variant fine sandy loam, rarely 
flooded. This nearly level, somewhat poorly drained soil 
is rarely flooded. It is in broad, low lying areas; on low 
rises on flood plains; and along drainageways. Mapped 
areas are irregular in shape and range in size from 5 to 
about 400 acres. The dominant size is about 80 acres. 

In a typical profile the surface layer is very dark gray 
fine sandy loam about 9 inches thick. The subsoil is 
about 29 inches thick. The upper part of the subsoil is 
gray, mottled, friable fine sandy loam; the middle part is 
brown, mottled, friable fine sandy loam; and the lower 
part is brown, mottled, firm loamy fine sand. The 
underlying material, below a depth of about 38 to 49 
inches, is pale brown, mottled fine sand. Below this, to a 
depth of about 60 inches, it is yellowish brown, mottled 
sand. In many small areas this soil has more clay in the 
subsoil. In some areas the depth to the underlying 
material is less than 30 inches or more than 50 inches. 
The subsoil is browner in a few areas and dominantly 
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gray in some. In some areas there are soils stratified 
with loam and sand throughout the profile. 

included with this soil in mapping are many small 
areas of somewhat poorly drained Algansee soils at 
slightly lower elevations and in old stream channels. 
Some small areas of very poorly drained Craigmile and 
Suman soils are in wetter depressions. These inclusions 
make up about 10 percent of the unit. 

The permeability of this Craigmile soil is moderately 
rapid in the upper part of the profile and rapid in the 
lower part. The available water capacity is moderate. 
The organic matter content of the surface layer is 
moderate. Runoff is slow. The seasonal high water table 
fluctuates between depths of 1 foot and 3 feet. 

Most areas of this soil are used for cultivated crops. 
Corn, soybeans, and small grain are the major crops. A 
few small areas are used for hay or pasture or are in 
woodland. 

This soil is well suited to corn, soybeans, and small 
grain. Flooding is a hazard, and wetness is a limitation. 
Levees will control some flooding. Excess water can be 
removed by open ditches, subsurface drains, surface 
drains, pumping, or a combination of these practices. 
Conservation practices such as crop residue 
management, green manure crops, cover crops, and 
conservation tillage help to maintain and improve the tilth 
and organic matter content of this soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. Flooding is a hazard, and wetness is a 
limitation. Overgrazing and grazing during wet periods 
are the major management concerns. Overgrazing 
reduces plant density and hardiness. Grazing during wet 
periods causes surface compaction, which results in 
poor soil tilth, causes runoff, reduces forage yields, 
damages the sod, and reduces plant density and 
hardiness. Proper stocking, timely deferment of grazing, 
restricted use during wet periods and strip grazing during 
the summer months will help reduce surface compaction, 
maintain good plant density and hardiness, and keep the 
pasture and soil in good condition. 

This soil is suitable for trees. Plant competition is 
moderate, but seedlings grow well if competing 
vegetation is controlled by plow planting, site 
preparation, spraying, cutting, or girdling. 

This soil has severe limitations for building sites and 
sanitary facilities. It is generally unsuited for these uses 
because of flooding, wetness, and poor filtering qualities 
of the soil. This soil is severely limited for local roads by 
frost action. Road ditches will lower the water table and 
reduce frost action. Hauling in suitable fill material will 
also reduce frost action. 

This soil is in capability subclass llw and woodland 
suitability subclass 3w. 


CrA—Crosier fine sandy loam, 0 to 3 percent 
slopes. This nearly level and gently sloping, somewhat 
poorly drained soil is in broad, low lying areas in the 
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uplands; in depressional areas; and on low rises. 
Mapped areas are irregular in shape and range from 5 to 
about 180 acres in size. The dominant size is about 20 
acres. 

In a typical profile the surface layer is dark brown fine 
sandy loam about 9 inches thick. The subsoil is about 21 
inches thick. The upper part of the subsoil is brown, 
mottled, firm loam; the lower part is yellowish brown, 
mottled, firm clay loam. The underlying material, to a 
depth of about 60 inches, is yellowish brown, mottled 
loam. In small areas of this soil there is less clay in the 
upper part of the subsoil. In a few areas the underlying 
material is gravelly loam, gravelly sandy loam, or silt 
loam. In some small areas the underlying material is less 
than 24 inches or more than 40 inches deep. The upper 
part of the profile is browner in a few areas. 

Included with this soil in mapping are some small, 
lower areas of very poorly drained Gilford soils and soils 
that have a thicker, darker surface layer and a grayer 
subsoil. Many small areas of somewhat poorly drained 
Markton soils are on slightly higher areas. These 
Markton soils are sandy to a depth of more than 20 
inches. A few areas of steeper soils are throughout the 
unit. These inclusions make up about 12 percent of the 
unit. 

The permeability of this Crosier soil is moderately 
slow. The available water capacity is high. The organic 
matter content of the surface layer is moderate. Runoff 
is slow or medium. The seasonal high water table 
fluctuates between depths of 1 foot and 3 feet. 

Most areas of this soil are used for cultivated crops. 
Corn, soybeans, and small grain are the major crops. A 


' few small areas are used for hay or pasture or are in 


woodland. 

This soil is well suited to corn, soybeans, and small 
grain. Erosion and runoff on steeper slopes are hazards. 
Wetness is a limitation. Erosion and runoff can be 
controlled by terraces, diversions, crop residue 
management, contour strips, stripcropping, cover crops, 
grassed waterways, conservation tillage, crop rotation, 
grade stabilization structures, or a combination of these 
practices. Excess water can be removed by open 
ditches, subsurface drains, surface drains, pumping, or a 
combination of these practices. Conservation tillage that 
leaves all or part of the crop residue on the surface, 
green manure crops, and cover crops help to maintain 
and improve the tilth and organic matter content of this 
Soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. Erosion on steeper slopes is a hazard, and 
wetness is a limitation. Overgrazing and grazing during 
wet periods are the major management concerns. 
Overgrazing reduces plant density and hardiness and 
causes erosion. Grazing during wet periods causes 
surface compaction, which results in poor soil tilth, 
causes excessive runoff, reduces forage yields, damages 
the sod, and reduces plant density and hardiness. Proper 
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stocking, timely deferment of grazing, restricted use 
during wet periods, and strip grazing during the summer 
months will help control erosion, reduce surface ۱ 
compaction, maintain good piant density and hardiness, 
and keep the pasture and soil in good condition. 

This soil is suitable for trees. Plant competition is 
moderate. Seedlings grow well if competing vegetation is 
controlled by plow planting, site preparation, spraying, 
cutting, or girdling. 

This soil is severely limited for building sites by 
wetness. An adeguate foundation drainage system with 
storm sewers is needed to lower the water table. 
Pumping may be necessary if drainage outlets are not 
available. Backfilling the foundation trench with suitable 
coarse material is helpful. This soil is severely limited for 
local roads and streets by frost action and low strength. 
Road ditches will lower the water table and help reduce 
frost action. Strengthening the base material with sand 
and gravel or resurfacing the base with more suitable 
material will help to support vehicular traffic and reduce 
frost action. This soil is severely limited for septic tank 
absorption fields by wetness and moderately slow 
permeability. Connecting sanitary facilities to a 
commercial sewer system, if available, should be 
considered. It might be possible to select a nearby site 
on à better suited soil. 

This soil is in capability subclass llw and woodland 
suitability subclass 3o. 


Ed—Edwards muck, drained. This nearly level, very 
poorly drained soil is often ponded by adjacent surface 
runoff. It is in broad, tow lying areas and depressions. 
Mapped areas are usually irregular in shape, but some 
are round. They range from 5 to 100 acres in size. The 
dominant size is about 10 acres. 

In a typical profile the surface layer is black muck 
about 9 inches thick. Organic material extends to a 
depth of about 22 inches. It is very dark brown, friable 
muck. The underlying material, to a depth of about 60 
inches, is gray marl in the upper part and grayish brown 
marl in the lower part. In some areas there is 8 to 16 
inches of muck over the marl. Many small areas of this 
soil are underlain with sand at a depth of 16 to 50 
inches; some areas are underlain by both marl and sand. 
In other small areas the muck extends to a depth of 
more than 50 inches. 

Included with this soil in mapping are small areas of 
very poorly drained Maumee soils on low ridges and 
knolls. A few areas are undrained. These inclusions 
make up about 14 percent of the unit. 

The permeability of this Edwards soil is moderately 
slow to moderately rapid. The available water capacity is 
very high. The organic matter content of the surface 
layer is very high. Runoff is very slow or ponded. The 
seasonal high water table is at or above the surface. 

Most areas are used for cultivated crops. Corn, mint, 
and truck crops are the major crops. 
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This soil is suitable for corn, mint, and truck crops. Soil 
blowing, ponding, and frost are hazards. Limitations are 
the soil warming up slowly in the spring, possibility of the 
muck burning, and subsiding of the muck when drained. 
Ponded areas hinder the use of equipment, and 
machinery bogs down in this soil when it is wet. 
Management of the water table determines the rate of 
oxidation. Overdrainage will increase the rate. Soil 
blowing can be controlled by windbreaks, proper use of 
crop residues, conservation tillage, stripcropping, a 
combination of these practices, or permanent vegetation. 
Delaying cultivation in the spring until the danger of frost 
passes will reduce crop damage. Excess water can be 
removed by open ditches, subsurface drains, surface 
drains, pumping, or a combination of these practices. 
Overdrainage, however, can result in droughtiness. 
These practices will help the soil warm up earlier in the 
spring. 

This soil is well suited to grasses and legumes for hay 
and is poorly suited to pasture. Soil blowing and ponding 
are hazards. Frost heaving is a limitation. Overgrazing 
and grazing during wet periods are the major 
management concerns. 

This soil has severe limitations for building sites and 
sanitary facilities. It is generally unsuited for these uses 
because of ponding, low strength, and moderately slow 
permeability. This soil is severely limited for local roads 
by ponding, low strength, and frost action. Removing the 
unstable material and hauling in suitable fill will help 
overcome these limitations. Road ditches and culverts 
will lower the water table and help reduce frost action. 

This soil is in capability subclass IVw and woodland 
suitability subclass 4w. 


Gf—Gilford sandy loam. This nearly level, very poorly 
drained soil is often ponded by adjacent surface runoff. It 
is in broad, low lying areas and in depressions. Mapped 
areas are irregular in shape and range in size from 3 to 
over 500 acres. The dominant size is about 80 acres. 

In a typical profile the surface layer is black sandy 
loam about 10 inches thick. The subsurface layer is 
black, mottled sandy loam about 5 inches thick. The 
subsoil is about 19 inches thick. It is dark gray and dark 
grayish brown, mottled, friable sandy loam. The 
underlying material, to a depth of 60 inches, is dark 
grayish brown, pale brown, and brown loamy sand and 
sand. In some small areas there is more clay in the 
subsoil. The surface is less than 10 inches thick in some 
areas. In some areas the underlying material is at a 
depth of less than 20 inches or more than 40 inches. 
The surface layer in a few small areas is loamy sand or 
mucky sandy loam. in many areas there is more sand 
and less clay in the profile. The underlying material is 
coarse sand in a few areas. 

Included with this soil in mapping are some small 
areas of somewhat poorly drained Morocco soils on 
small ridges and knolls. A few areas of somewhat poorly 
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drained Watseka soils are on slightly higher areas. Many 
small areas of soils that are browner in the upper part of 
the subsoil are on higher areas. These inclusions make 
up about 9 percent of the unit. 

The permeability of this Gilford soil is moderately rapid 
in the upper part of the profile and rapid in the lower 
part. The available water capacity is moderate. The 
organic matter content of the surface layer is moderate. 
Runoff is very slow or ponded. The seasonal high water 
table is at or above the surface. 

Most areas of this soil are used for cultivated crops. 
Corn, soybeans, and small grain are the major crops. A 
few small areas are used for pasture. 

This soil is well suited to corn, soybeans, and small 
grain. Ponding and frost are hazards (fig. 5)J The soil 
warming up slowly in the spring is a limitation. Ponded 
areas hinder the use of equipment, and machinery bogs 
down in this soil when it is wet. Delaying cultivation in 
the spring until the danger of frost passes will reduce 
crop damage. Excess water can be removed by open 
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ditches, subsurface drains, surface drains, pumping, or a 
combination of these practices. Overdrainage, however, 
can result in droughtiness. These practices will help the 
soil warm up earlier in the spring. Conservation tillage 
that leaves all or part of the crop residue on the surface 
and green manure crops help to maintain and improve 
the tilth and organic matter content of this soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. Ponding is a hazard. Overgrazing and grazing 
during wet periods are the major management concerns. 
Overgrazing reduces plant density and hardiness. 
Grazing during wet periods causes surface compaction, 
which results in poor soil tilth, reduces forage yields, 
damages the sod, and reduces plant density and 
hardiness. Proper stocking, timely deferment of grazing, 
restricted use during wet periods, and strip grazing 
during the summer months will help reduce surface 
compaction, maintain good plant density and hardiness, 
and keep the pasture and soil in good condition. 

This soil has severe limitations for building sites and 


Figure 5..-Ponding on Gilford soils can hinder the use of equipment and delay field operations. 
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sanitary facilities. It is generally unsuited for this use 
because of ponding and poor filtering qualities of the 
Soil. 

This soil is severely limited for local roads by ponding 
and frost action. Hauling in suitable fill, constructing 
roads on well-compacted elevated areas and road 
ditches with culverts will help overcome these limitations. 

This soil is in capability subclass llw and woodland 
suitability subclass 4w. 


Ho—Houghton muck, drained. This nearly level, very 
poorly drained soil is often ponded by adjacent surface 
runoff. It is in broad, low lying areas and depressions. 
Mapped areas are usually irregular in shape, but some 
are round. They range from 5 to about 400 acres in size. 
The dominant size is about 80 acres. 

In a typical profile the surface layer is black muck 
about 10 inches thick. Organic material extends to a 
depth of about 60 inches. The upper part is black, friable 
muck; the middie part is very dark brown, friable muck; 
and the lower part is very dark brown, very friable muck. 
In many small areas there are layers of fibers that are 
not as well decomposed. In many small areas sand, 
marl, or a combination of sand and marl is within 16 to 
50 inches of the surface. 

Included with this soil in mapping are a few small 
areas of very poorly drained Maumee soils on slightly 
higher knolls. A few areas are undrained. These 
inclusions make up about 7 percent of the unit. 

The permeability of this Houghton soil is moderately 
slow to moderately rapid. The available water capacity is 
very high. Runoff is very slow or ponded. The seasonal 
high water table is at or above the surface. 

Most areas of this soil are used for cultivated crops. 
Corn, mint, and truck crops are the major crops. 

This soil is suitable for corn, mint, and truck crops. Soil 
blowing, ponding, and frost are hazards. Limitations are 
the soil warming up slowly in the spring, possibility of the 
muck burning, and the muck subsiding when drained. 
Ponded areas hinder the use of equipment, and 
machinery bogs down in this soil when it is wet. 
Management of the water table determines the rate of 
oxidation. Overdrainage will increase the rate. This soil is 
very unstable and caution in the use of heavy equipment 
is advised, especially near drainage ditches. Soil blowing 
can be controlled by windbreaks, conservation tillage 
that leaves all or part of the crop residues on the 
surface, stripcropping, a combination of these practices, 
or permanent vegetation. Delaying cultivation in spring 
until the danger of frost passes will reduce crop damage. 
Excess water can be removed by open ditches, 
subsurface drains, surface drains, pumping, or a 
combination of these practices. Overdrainage, however, 
can result in droughtiness. These practices will help the 
Soil warm up earlier in the spring. 
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This soil is well suited to grasses and legumes for hay 
and is poorly suited to pasture. Soil blowing and ponding 
are hazards. Frost heaving is a limitation. Overgrazing 
and grazing during wet periods are the major 
management concerns. 

This soil has severe limitations for building sites and 
sanitary facilities. It is generally unsuited to these uses 
because of ponding, low strength, and moderately slow 
permeability. This soil is severely limited for local roads 
by ponding, low strength, and frost action. Hemoving the 
unstable material and hauling in suitable fill will help 
overcome these limitations. Road ditches and culverts 
will lower the water table and help reduce frost action. 

This soil is in capability subclass Iliw and woodland 
suitability subclass 4w. 


MdA—Markton sand, 0 to 3 percent slopes. This 
nearly level and gently sloping, somewhat poorly drained 
soil is in broad, low lying areas in the uplands; in 
depressional areas; and on low rises. Mapped areas are 
irregular in shape and range from 3 to about 200 acres 
in size. The dominant size is about 10 acres. 

In a typical profile the surface layer is dark brown sand 
about 11 inches thick. The subsoil is about 25 inches 
thick. The upper part of the subsoil is yellowish brown, 
mottled, very friable sand; the lower part is brown and 
light brownish gray, mottled, friable loam. The underlying 
material, from a depth of about 36 to 55 inches, is light 
brownish gray, mottled loam in the upper part and gray, 
mottled loam in the lower part. Below this, to a depth of 
about 60 inches, the underlying material is brown, 
mottled loam. In some areas this soil has less than 20 
inches of sandy material in the upper part. In many small 
areas this soil has more than 40 inches of sandy 
material in the upper part, and in many of these areas 
the upper part of the subsoil is browner. In a few areas 
the underlying material is sandy loam or gravelly sandy 
loam. In some smal! areas this soil is browner in the 
upper part of the profile. 

included with this soil in mapping are some small 
areas of somewhat poorly drained Crosier soils in slightly 
lower areas. Crosier soils have less than 20 inches of 
sand in the surface layer. Many small areas of very 
poorly drained Gilford soils and soils that have a thicker, 
darker surface layer and a grayer subsoil are in lower 
areas. Many small areas of somewhat poorly drained 
Morocco soils are throughout the unit. ۸ few areas of 
steeper soils are throughout the unit. These inclusions 
make up about 13 percent of the unit. 

The permeability of this Markton soil is rapid in the 
upper part of the profile and moderate in the lower part. 
The available water capacity is moderate. The organic 
matter content of the surface layer is moderate. Runoff 
is slow. The seasonal high water table fluctuates 
between depths of 1 foot and 3 feet. 
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Most areas of this soil are used for cultivated crops. 
Corn and soybeans are the major crops. Some small 
areas are used for hay or pasture or are in woodland. 

This soil is suitable for corn, soybeans, and small 
grain. Erosion on steeper slopes and soil blowing are 
hazards. Wetness hinders normal root growth. 
Insufficient moisture during the summer months, 
however, results in droughtiness. Erosion can be 
controlled by conservation tillage that leaves all or part 
of the crop residue on the surface, contour strips, 
stripcropping, cover crops, grassed waterways, terraces, 
diversions, crop rotation, grade stabilization structures, or 
a combination of these practices. Soil blowing can be 
controlled by windbreaks, proper use of crop residues, 
conservation tillage, stripcropping, cover crops, a 
combination of these practices, or permanent vegetation. 
Excess water can be removed by open ditches, 
subsurface drains, surface drains, pumping, or a 
combination of these practices. Irrigation will reduce 
droughtiness. Conservation practices such as crop 
residue management, green manure crops, cover crops, 
and conservation tillage help to maintain and improve 
the tilth, moisture content, and organic matter content of 
this soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. Erosion on steeper slopes and soil blowing 
are hazards. Limitations are wetness and, during the 
summer months, insufficient moisture resulting in 
droughtiness. Overgrazing and grazing during wet 
periods are the major management concerns. 
Overgrazing reduces plant density and hardiness and 
causes erosion and soil blowing. Grazing during wet 
periods causes surface compaction, which results in 
poor soil tilth, causes excessive runoff, reduces forage 
yields, damages the sod, and reduces plant density and 
hardiness. Proper stocking, timely deferment of grazing, 
restricted use during wet periods, and strip grazing 
during the summer months will help control erosion and 
soil blowing, reduce surface compaction, maintain good 
plant density and hardiness, and keep the pasture and 
soil in good condition. 

This soil is suitable for trees. Seedling mortality is 
severe. Planting more trees than necessary will 
compensate for seedling mortality, but thinning may be 
required later. 

This soil is severely limited for building sites by 
wetness. An adequate drainage system with storm 
sewers is needed to lower the water table. Pumping may 
be necessary if drainage outlets are not available. This 
soil is severely limited for local roads and streets by frost 
action. Hauling in suitable fill material and installing road 
ditches and culverts will help overcome these limitations. 
This soil is severely limited for septic tank absorption 
fields by wetness. Connecting sanitary facilities to 
commercial sewer systems, if possible, should be 
considered. 
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This soil is in capability subclass lllw and woodland 
suitabilty subciass 3s. 


Me—Maumee sand. This nearly level, very poorly 
drained soil is often ponded by adjacent surface runoff. It 
is in broad, low lying areas and depressions. Mapped 
areas are irregular in shape and range from 3 to more 
than 500 acres in size. The dominant size is about 120 
acres. 

In a typical profile the surface layer is black sand 
about 10 inches thick. The subsurface layer is very dark 
grayish brown, mottled sand about 7 inches thick. The 
underlying material, to a depth of 60 inches, is dark gray, 
dark grayish brown, grayish brown, and brown, mottled 
sand. In some small areas the surface layer is less than 
14 inches thick or it is silt loam, sandy loam, or loam. In 
some areas there is less sand and more clay in the 
upper part of the profile. In some small areas this soil 
has a mucky loamy sand surface layer or is more acidic. 
In a few areas there is a thin, cemented iron layer in the 
upper part of the profile. There are thin lenses of loamy 
material in the upper part of the profile in some areas. 

Included with this soil in mapping are small areas of 
moderately well drained Brems and somewhat poorly 
drained Morocco soils on slightly higher ridges and 
knolls. Small areas of excessively drained and 
moderately well drained Plainfield soils are on higher 
areas. Many small areas of somewhat poorly drained 
Watseka soils are on slightly higher areas. These 
inclusions make up about 14 percent of the unit. 

The permeability of this soil is rapid. The available 
water capacity is low. The organic matter content of the 
surface layer is moderate. Runoff is very slow or ponded. 
The seasonal high water table is at or above the surface. 

Most areas of this soil are used for cultivated crops. 
Corn, soybeans, and small grain are the major crops. A 
few small areas of this soil are used for pasture. 

This soil is suitable for blueberries, corn, soybeans, 
and small grain. Soil blowing, ponding, and frost are 
hazards. Limitations are insufficient moisture during the 
summer months, which results in droughtiness, and the 
soil warming up slowly in the spring. Ponded areas 
hinder the use of equipment, and machinery bogs down 
in this soil when it is wet. Soil blowing can be controlled 
by windbreaks, proper use of crop residues, conservation 
tillage, stripcropping, cover crops, a combination of these 
practices, or permanent vegetation. Delaying cultivation 
in the spring until the danger of frost passes will reduce 
crop damage. Excess water can be removed by open 
ditches, subsurface drains, surface drains, pumping, or a 
combination of these practices. These practices will also 
help the soil warm up earlier in the spring. Conservation 
practices such as crop residue management, green 
manure crops, cover crops, and conservation tillage help 
to maintain and improve the tilth and organic matter 
content of this soil. 
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This soil is well suited to grasses and legumes for hay 
or pasture. Soil blowing and ponding are hazards. 
insufficient moisture during the summer months resulting 
in droughtiness is a limitation. Overgrazing and grazing 
during wet periods are the major management concerns. 
Overgrazing reduces plant density and hardiness and 
causes soil blowing. Grazing during wet periods causes 
surface compaction, which results in poor soil tilth, 
reduces forage yields, damages the sod, and reduces 
plant density and hardiness. Proper stocking, timely 
deferment of grazing, restricted use during wet periods, 
strip grazing, and frequent grazing rotations during the 
summer months will help control soil blowing, reduce 
surface compaction, maintain good plant density and 
hardiness, and keep the pasture and soil in good 
condition. 

This soil has severe limitations for building sites and 
sanitary facilities. It is generally unsuited to these uses 
because of ponding and poor filtering qualities of the 
soil. This soil is severely limited for local roads by 
ponding. Hauling in suitable fill material, constructing 
roads on elevated areas, and installing road ditches and 
culverts will help overcome this limitation. 

This soil is in capability subclass lllw and woodland 
suitability subclass 4w. 


Mh—Maumee mucky sand. This nearly level, very 
poorly drained soil is often ponded by adjacent surface 
runoff. It is in broad, low lying areas and depressions. 
Mapped areas are irregular in shape and range from 
about 3 to about 80 acres in size. The dominant size is 
about 20 acres. 

In a typical profile the surface layer is black mucky 
sand about 10 inches thick. The underlying material, to a 
depth of 60 inches, is dark gray, grayish brown, and 
brown, mottled sand. In some areas this soil is more 
acidic. In some small areas this soil has less than 8 
inches of muck over the sand. There is more clay in the 
upper part of the profile in some areas. 

Included with this soil in mapping are small areas of 
very poorly drained Adrian soils in more depressional 
areas. Adrian soils have more than 16 inches of muck 
overlying sand. Some small areas of somewhat poorly 
drained Morocco and Watseka soils are on slightly 
higher areas. Also included are a few lower areas of very 
poorly drained soils that have 8 to 16 inches of muck 
over sand. These inclusions make up about 11 percent 
of the unit. 

The permeability of this Maumee soil is rapid. The 
available water capacity is low. The organic matter 
content of the surface layer is very high. Runoff is very 
Slow or ponded. The seasonal high water table is at or 
above the surface. 

Most areas of this soil are used for cultivated crops. 
Corn, soybeans, and small grain are the major crops. A 
few small areas are used for pasture. 


Soil survey 


This soil is suitable for blueberries, corn, soybeans, 
and small grain. Soil blowing, ponding, and frost are. 
hazards. Limitations are insufficient moisture during the 
summer months, which results in droughtiness, and the 
soil warming up slowly in the spring. Ponded areas 
hinder the use of equipment, and machinery bogs down 
in this scil when it is wet. Soil blowing can be controlled 
by windbreaks, proper use of crop residues, conservation 
tillage, stripcropping, cover crops, a combination of these 
practices, or permanent vegetation. Delaying cultivation 
in spring until the danger of frost passes will reduce crop 
damage. Excess water can be removed by open ditches, 
subsurface drains, surface drains, pumping, or a 
combination of these practices. These practices will help 
the soil warm up earlier in the spring. Conservation 
practices such as crop residue management, green 
manure crops, cover crops, and conservation tillage help 
to maintain and improve the tilth and organic matter 
content of this soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. Soil blowing and ponding are hazards. 
Insufficient moisture during the summer months resulting 
in droughtiness is a limitation. Overgrazing and grazing 
during wet periods are the major management concerns. 
Overgrazing reduces plant density and hardiness and 
causes soil blowing. Grazing during wet periods causes 
surface compaction, which results in poor soil tilth, 
reduces forage yields, damages the sod, and reduces 
plant density and hardiness. Proper stocking, timely 
deferment of grazing, restricted use during wet periods, 
strip grazing, and frequent grazing rotations during the 
summer months will help control soit blowing, reduce 
surface compaction, maintain good plant density and 
hardiness, and keep the pasture and soil in good 
condition. 

This soil has severe limitations for building sites and 
sanitary facilities. it is generally unsuited for this use 
because of ponding and poor filtering qualities of the 
soil. This soil is severely limited for local roads by 
ponding. Hauling in suitable fill material, constructing 
roads on elevated areas, and installing road ditches and 
culverts will help overcome this limitation. 

This soil is in capability subclass lllw and woodland 
Suitability subclass 4w. 


Mn—Maumee Variant loamy sand. This nearly level, 
very poorly drained soil is often ponded by adjacent 
surface runoff. It is in broad, low lying areas and 
depressions. Mapped areas are irregular in shape and 
range from 3 to about 100 acres in size. The dominant 
size is about 30 acres. 

In a typical profile the surface layer is dark brown 
loamy sand about 10 inches thick. The subsoil is about 5 
inches thick. It is ۵ strong brown, mottled, strongly 
cemented iron layer. The underlying material, to a depth 
of 60 inches, is dark grayish brown, grayish brown, and 
light brownish gray, mottled sand. In a few small areas 
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this soil has no cemented iron layer, and in some of 
these areas it is more acidic or has more clay in the 
upper part of the profile. In some small areas the 
cemented iron layer is at or near the surface. The 
surface layer is sandy loam, loam, or silt loam in a few 
areas. In some areas this soil has thin strata of loamy 
material in the upper part of the underlying material. 

Included with this soil in mapping are some small 
areas of moderately well drained Brems soils and 
somewhat poorly drained Morocco soils on higher ridges 
and knolis. A few areas of somewhat poorly drained 
Watseka soils are on slightly higher areas. These 
inclusions make up about 5 percent of the unit. 

The permeability of this Maumee soil is moderately 
slow to moderately rapid in the upper part of the profile 
and rapid in the lower part. The available water capacity 
is low. The organic matter content of the surface layer is 
moderate. Runoff is very slow or ponded. The seasonal 
high water table is at or above the surtace. in some 
areas tillage is difficult because the cemented iron layer 
is near the surface. 

Most areas of this soil are used for cultivated crops. 
Corn, soybeans, and small grain are the major crops. 

This soil is suitable for blueberries, corn, soybeans, 
and small grain. Soil blowing, ponding, and frost are 
hazards. Limitations are insufficient moisture during the 
summer months resulting in droughtiness, the soil 
warming up slowly in the spring, and the cemented iron 
layer at or near the surface. Ponded areas hinder the 
use of equipment, and machinery bogs down in this soil 
when it is wet. Soil blowing can be controlled by 
windbreaks, proper use of crop residues, conservation 
tillage, stripcropping, cover crops, a combination of these 
practices, or permanent vegetation. Delaying cultivation 
in the spring until the danger of frost passes will reduce 
crop damage. Excess water can be removed by open 
ditches, subsurface drains, surface drains, pumping, or a 
combination of these practices. These practices will also 
help the soil warm up earlier in the spring. Conservation 
practices such as crop residue management, green 
manure crops, cover crops, and conservation tillage help 
to maintain and improve the tilth and organic matter 
content of this soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. Soil blowing and ponding are hazards. 
Insufficient moisture during the summer months resulting 
in droughtiness is a limitation. Overgrazing and grazing 
during wet periods are the major management concerns. 

This soil has severe limitations for building sites and 
sanitary facilities. It is generally unsuited to these uses 
because of ponding, the cemented pan, and poor 
filtering qualities of the soil. This soil is severely limited 
for local roads by ponding. Hauling in suitable fill, 
constructing roads on elevated areas, and installing 
ditches and culverts will help overcome this limitation. 

This soil is in capability subclass ۱۱۱۷ and woodland 
suitability subclass 4w. 
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MpB—Metea loamy sand, 1 to 4 percent slopes. 
This nearly level and gently sloping, well drained soil is 
in broad upland areas and low rises. Mapped areas are 
irregular in shape and range from 3 to about 250 acres 
in size. The dominant size is about 20 acres. 

In a typical profile the surface layer is dark brown 
loamy sand about 9 inches thick. The subsoil is about 51 
inches thick. The upper part of the subsoil is yellowish 
brown, very friable loamy sand; the middle part is 
yellowish brown, friable fine sandy loam; and the lower 
part is yellowish brown, friable sandy clay loam and 
loam. In some small areas this soil has less than 20 
inches or more than 40 inches of sandy material in the 
upper part of the profile. In a few areas there is gravelly 
loam, gravelly sandy loam, ioam, or sandy loam 
underlying material within 60 inches of the surface. In 
some areas there are mottles in the lower part of the 
subsoil. 

Included with this soil in mapping are some small 
areas of somewhat poorly drained Crosier and Markton 
soils in the lower lying areas. Small areas of excessively 
drained Plainfield soils are on higher areas. A few areas 
of well drained Wawasee soils and steeper soils are 
throughout the unit. Wawasee soils do not have the 
sandy surface. These inclusions make up about 14 
percent of the unit. 

The permeability of this Metea soil is rapid in the 
upper part of the profile and moderate in the lower part. 
The available water capacity is moderate. The organic 
matter content of the surface layer is low. Runoff is slow. 

Most areas of this soil are used for cultivated crops. 
Corn, soybeans, and small grain are the major crops. 
Some areas are used for hay or are in woodland. 

This soil is suitable for corn, soybeans, and small 
grain. Erosion on steeper slopes and soil blowing are 
hazards. Droughtiness is a limitation. Erosion can be 
controlled by terraces, diversions, conservation tillage 
that leaves all or part of the crop residue on the surface, 
contour strips, stripcropping, cover crops, grassed 
waterways, crop rotation, grade stabilization structures, 
or a combination of these practices. Soil blowing can be 
controlled by windbreaks, proper use of crop residues, 
conservation tillage, stripcropping, cover crops, a 
combination of these practices, or permanent vegetation. 
Irrigation will reduce the droughtiness. Conservation 
practices such as crop residue management, green 
manure crops, spreading of manure, cover crops, and 
conservation tillage help to maintain and improve the 
tilth, moisture content, and organic matter content of this 
Soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. Erosion on steeper slopes and soil blowing 
are hazards. Droughtiness is a limitation. Overgrazing 
reduces plant density and hardiness and causes erosion 
and soil blowing. Proper stocking, timely deferment of 
grazing, and strip grazing during the summer months will 
help maintain good plant density and hardiness, control 
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erosion and soil blowing, and keep the pasture and soil 
in good condition. 

This soil is well suited to trees. Seedling mortality and 
plant competition are moderate. Planting more trees than 
necessary will compensate for seedling mortality, but 
thinning may be required later. Seedlings grow well if 
competing vegetation is controlled by plow planting, site 
preparation, spraying, cutting or girdling. 

This soil is suitable for building sites. It is moderately 
limited for local roads and streets by frost action. 
Replacing or covering the upper layer of the soil with a 
suitable base material will help control frost action. This 
soil is moderately limited for septic tank absorption fields 
by moderate permeability in the lower part of the profile. 
Enlarging the filter field, using a mound system, or 
connecting the sanitary facilities to a commercial sewer 
system, where available, are some alternatives to the 
problem. 

This soil is in capability subclass ۱۱۱١ and woodland 
suitability subclass 2s. 


Mr—Morocco loamy sand. This nearly level, 
somewhat poorly drained soil is in broad, low lying areas; 
in depressions; and on low rises. Mapped areas are 
usually irregular in shape, but some are long and narrow. 
They range from 3 to about 300 acres in size. The 
dominant size is about 40 acres. 

In a typical profile the surface layer is very dark 
grayish brown loamy sand about 8 inches thick. The 
subsurface layer is brown, mottled sand about 5 inches 
thick. The subsoil is about 13 inches thick. It is brownish 
yellow, mottled, loose sand. The underlying material, 
from a depth of about 26 to 45 inches, is pale brown, 
mottied sand in the upper part and very pale brown, 
mottled sand in the lower part. Below this, to a depth of 
about 60 inches, the underlying material is light gray, 
mottled sand. Some areas of this soil have a dark 
surface layer more than 10 inches thick. In a few small 
areas the surface layer is fine sandy loam or sandy 
loam. In a few areas this soil is slightly acid or neutral in 
the subsoil and underlying material. in some areas there 
are thin lenses of loamy material in the upper part of the 
profile. 

Included with this soil in mapping are some small 
areas of moderately well drained Brems soils on slightly 
higher ridges and knolls. Some small areas of very 
poorly drained Maumee soils are in the wetter 
depressional areas. À few small areas of moderately well 
drained and excessively drained Plainfield soils are on 
the highest ridges and knolis. These inclusions make up 
about 13 percent of the unit. 

The permeability of this Morocco soil is rapid. The 
available water capacity is low. The organic matter 
content of the surface layer is low. Runoff is very slow. 
The seasonal high water table fluctuates between depths 
of 1 foot and 2 feet. 
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Most areas of this soil are used for cultivated crops. 
Corn, soybeans, and small grain are the major crops. 
Some areas are used for hay or pasture or are in 
woodland. 

This soil is poorly suited to corn, soybeans, and small 
grain. It is well suited to blueberries. Soil blowing is a 
hazard. Wetness hinders normal root growth. Insufficient 
moisture during the summer months resulting in 
droughtiness is a limitation. Soil blowing can be 
controlled by windbreaks, proper use of crop residues, 
conservation tillage, stripcropping, cover crops, a 
combination of these practices, or permanent vegetation. 
Excess water can be removed by open ditches, 
subsurface drains, surface drains, pumping, or a 
combination of these practices. Irrigation will reduce 
droughtiness. Conservation practices such as crop 
residue management, green manure crops, cover crops, 
and conservation tillage help to maintain and improve 
the tilth, moisture content, and organic matter content of 
this soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. Soil blowing is a hazard. Limitations are 
wetness and, during the summer months, insufficient 
moisture resulting in droughtiness are limitations. 
Overgrazing and grazing during wet periods are the 
major management concerns. Overgrazing reduces plant 
density and hardiness and causes soil blowing. Grazing 
during wet periods causes surface compaction, which 
results in poor soil tilth, causes runoff, reduces forage 
yields, damages the sod, and reduces plant density and 
hardiness. Proper stocking, timely deferment of grazing, 
restricted use during wet periods, strip grazing, and 
frequent grazing rotations during the summer months wili 
help control blowing, reduce surface compaction, 
maintain good plant density and hardiness, and keep the 
pasture and soil in good condition. 

This soil is suitable for trees. Seedling mortality and 
plant competition are moderate. Planting more trees than 
necessary will compensate for seedling mortality, but 
thinning may be required later. Seedlings grow well if 
competing vegetation is controlled by plow planting, site 
preparation, spraying, cutting, or girdling. 

This soil is severely limited for building sites by 
wetness. An adequate drainage system with storm 
sewers is needed to lower the water table. Pumping may 
be necessary if drainage outlets are not available. This 
soil is moderately limited for local roads and streets by 
wetness and frost action. Hauling in suitable fill material, 
constructing roads on elevated areas, and installing road 
ditches and culverts will help overcome these limitations. 
This soil is severely limited for septic tank absorption 
fields by wetness and poor filtering qualities of the soil. 
Where possible, connecting sanitary facilities to a 
commercial sewer system is an alternative to this 
problem. 

This soil is in capability subclass IVs and woodland 
suitability subclass 3o. 
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Na—Napoleon muck, undrained. This nearly level, 
very poorly drained soil is often ponded by adjacent 
surface runoff. It is in broad, low lying areas and 
depressions. Mapped areas are usually irregular in 
shape, but some are round. They range from 3 to about 
100 acres in size. The dominant size is about 80 acres. 

In a typical profile the surface layer is about 5 inches 
thick. The upper part of the surface layer is 
undecomposed leaves; the lower part is very dark brown 
muck. Organic material extends to a depth of about 60 
inches. It is dark brown or very dark brown, friable muck. 
In many small areas there is less than 51 inches of muck 
over sand, marl, or a combination of these. The fibers in 
some small areas are not as well decomposed and are 
more alkaline. 

Included with this soil is mapping are small areas of 
very poorly drained Newton soils and somewhat poorly 
drained Watseka soils on small knolls and on the edge 
of the unit. A few areas are drained. These inclusions 
make up about 10 percent of the unit. 

The permeability of this Napoleon soil is moderate or 
moderately rapid. The available water capacity is very 
high. The organic matter content of the surface layer is 
very high. Runoff is very slow or ponded. The seasonal 
high water table is at or above the surface. This soil is 
extremely acid. 

Most areas of this soil are used for woodland. This soil 
is generally unsuited to crops, but is suited to 
blueberries. Soil blowing, ponding, and frost are hazards. 
Overdrainage may result in droughtiness. Limitations are 
the soil warming up slowly in the spring, the extremely 
acid reaction, possibility of the muck burning, and 
subsiding of the muck when drained. Ponded areas 
hinder the use of equipment, and machinery bogs down 
in this soil when it is wet. 

This soil is well suited to grasses and legumes for hay 
and is poorly suited to pasture. Soil blowing and ponding 
are hazards. Frost heaving is a limitation. Overgrazing 
and grazing during wet periods are the major 
management concerns. 

This soil is suitable for trees. Equipment limitations, 
seedling mortality, windthrow hazard, and plant 
competition are severe. The possibility of the muck 
burning is a limitation. Some equipment limitations can 
be avoided by harvesting and logging during dry periods 
or winter months. Planting more trees than necessary 
will compensate for seedling mortality, but thinning may 
be required later. Water-tolerant species with deep root 
systems are best suited to timber stands. Seedlings grow 
well if competing vegetation is controlled by plow 
planting, site preparation, spraying, cutting, or girdling. 

This soil has severe limitations for building sites and 
sanitary facilities. It is generally unsuited to these uses 
because of ponding and low strength. This soil is 
severely limited for loca! roads by ponding and frost 
action. Constructing roads on elevated areas, hauling in 
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suitable fill material, and installing road ditches and 
culverts will help overcome these limitations. 

This soil is in capability subclass Vlw and woodland 
suitability subclass 3w. 


Nf—Newton loamy sand. This nearly level, very 
poorly drained soil is often ponded by adjacent surface 
runoff. It is in broad, low lying areas and depressions. 
Mapped areas are irregular in shape and range from 3 to 
about 200 acres in size. The dominant size is about 40 
acres. 

In a typical profile the surface layer is black loamy 
sand about 8 inches thick. The subsurface layer is about 
12 inches thick. It is black, mottled loamy sand in the 
upper part and very dark grayish brown, mottled sand in 
the lower part. The underlying materiai, to a depth of 60 
inches, is dark grayish brown and grayish brown, mottled 
sand. In some small areas the surface layer is less than 
10 inches thick. In some areas there is more clay in the 
upper part of the profile, and the soil is slightly acid or 
neutral throughout. In some small areas the surface layer 
is sandy loam or mucky loamy sand or is less than 8 
inches of muck over sand. In a few areas there are thin 
lenses of loamy material in the underlying material. 

Included with this soil in mapping are some small 
areas of very poorly drained Adrian soils in more 
depressional areas. Adrian soils have 16 to 51 inches of 
muck over sand. Small areas of moderately well drained 
Brems soils are on higher ridges and knolls. Many small 
areas of somewhat poorly drained Morocco and 
Watseka soils are on slightly higher areas. There are a 
few lower areas of very poorly drained soils that have 8 
to 16 inches of muck over sand. These inclusions make 
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The permeability of this Newton soil is rapid. The 
available water capacity is low. The organic matter 
content of the surface layer is moderate. Runoff is very 
slow or ponded. The seasonal high water table is at or 
above the surface. 

Most areas of this soil are used for cultivated crops. 
Corn, soybeans, and small grain are the major crops. A 
few small areas are used for hay or pasture. 

This soil is suitable for corn, soybeans, small grain, 
and blueberries. Soil blowing, ponding, and frost are 
hazards. Limitations are insufficient moisture during the 
summer months resulting in droughtiness, the soil 
warming up slowly in the spring, and a very acid upper 
solum. Ponded areas hinder the use of equipment, and 
machinery bogs down in this soil when it is wet. Soil 
blowing can be controlled by windbreaks, proper use of 
crop residues, conservation tillage, stripcropping, cover 
crops, a combination of these practices, or permanent 
vegetation. Delaying cultivation in the spring until the 
danger of frost passes will reduce crop damage. Excess 
water can be removed by open ditches, subsurface 
drains, surface drains, pumping, or a combination of 
these practices. These practices will also help the soil 
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warm up in the spring. Conservation practices such as 
crop residue management, green manure crops, cover 
crops, and conservation tillage help to maintain and 
improve the tilth and organic matter content of this soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. Soil blowing and ponding are hazards. 
Insufficient moisture during the summer months resulting 
in droughtiness is a limitation. Overgrazing and grazing 
during wet periods are the major management concerns. 
Overgrazing reduces plant density and hardiness and 
causes soil blowing. Grazing during wet periods causes 
surface compaction, which results in poor tilth, reduces 
forage yields, damages the sod, and reduces plant 
density and hardiness. Proper stocking, timely deferment 
of grazing, restricted use during wet periods, and strip 
grazing during the summer months will help control soil 
blowing, reduce surface compaction, maintain good plant 
density and hardiness, and keep the pasture and soil in 
good condition. 

This soil has severe limitations for building sites and 
sanitary facilities. It is generally unsuited to these uses 
because of ponding and poor filtering qualities of the 
Soil. This soil is severely limited for local roads by 
ponding. Hauling in suitable fill material, constructing 
roads on elevated areas, and installing road ditches and 
culverts will help overcome this limitation. 

This soil is in capability subclass IVw and woodland 
suitability subclass 4w. 


OrB—Ormas sand, 1 to 4 percent slopes. This 
nearly level and gently sloping, well drained soil is in 
broad, upland areas and on low rises. Mapped areas are 
irregular in shape and range in size from 5 to about 140 
acres. The dominant size is about 20 acres. 

In a typical profile the surface layer is dark brown sand 
about 9 inches thick. The subsoil is about 36 inches 
thick. The upper part is strong brown, very friable loamy 
sand; the middle part is strong brown, friable sandy . 
loam; and the lower part is brown, very friable sandy 
loam. The underlying material, to a depth of about 60 
inches, is yellowish brown gravelly coarse sand. In many 
small areas there is less than 20 inches of sandy 
material in the upper part of the profile. In some small 
areas there is more than 40 inches of sandy material in 
the upper part. In small areas this soil has less than 6 
inches of loamy material in the subsoil. 

Included with this soil in mapping are some small 
areas of moderately well drained Brems soils and 
somewhat poorly drained Ormas Variant soils in lower 
positions. Many small areas of somewhat excessively 
drained Coloma soils and excessively drained Plainfield 
Soils are located throughout the unit. A few areas of 
steeper soils are throughout the unit. These inclusions 
make up about 14 percent of the unit. 

The permeability of this Ormas soil is moderately rapid 
in the upper part of the profile and very rapid in the 
lower part. The available water capacity is low. The 
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organic matter content of the surface layer is low. Runoff 
is slow. 

Most areas of this soil are used for cultivated crops. 
Corn and soybeans are the major crops. Some areas are 
used for hay or pasture, are in woodland, or are mined 
for sand and gravel. 

This soil is poorly suited to corn, soybeans, and small 
grain. Erosion on steeper slopes and soil blowing are 
hazards. Droughtiness is a limitation. Erosion can be 
controiled by terraces, diversions, conservation tillage 
that leaves all or part of the crop residue on the surface, 
contour strips, stripcropping, cover crops, grassed 
waterways, conservation tillage, crop rotation, grade 
stabilization structures, or a combination of these 
practices. Soil blowing can be controlled by windbreaks, 
proper use of crop residues, conservation tillage, 
stripcropping, cover crops, a combination of these 
practices, or permanent vegetation. Irrigation will reduce 
droughtiness. Conservation practices such as crop 
residue management, green manure crops, spreading of 
manure, cover crops, and conservation tillage help to 
maintain and improve the tilth, moisture content, and 
organic matter content of this soil. 

This soil is suitable for grasses and legumes for hay or 
pasture. Erosion on steeper slopes and soil blowing are 
hazards. Droughtiness is a limitation. Overgrazing 
reduces plant density and hardiness and causes erosion 
and soil blowing. Proper stocking, timely deferment of 
grazing, strip grazing, and frequent grazing rotations 
during the summer months will help control erosion and 
soil blowing, maintain good plant density and hardiness, 
and keep the pasture and soil in good condition. 

This soil is suitable for trees. Seedling mortality is 
severe, and plant competition is moderate. Planting more 
trees than necessary will compensate for seedling 
mortality, but thinning may be required later. Seedlings 
grow well if competing vegetation is controlled by plow 
planting, site preparation, spraying, cutting, or girdling. 

This soil is suitable for building sites. It is moderately 
limited for local roads and streets by frost action. 
Replacing or covering the upper layer of the soil with a 
suitable base material will help control frost action. This 
soil is suitable for septic tank absorption fields. 

This soil is in capability subclass llls and woodland 
suitability subclass 3s. 

OvA—Ormas Variant-Morocco loamy sands, 0 to 2 
percent slopes. This map unit consists of nearly level, 
somewhat poorly drained Ormas Variant and Morocco 
soils in broad, low lying areas and on low rises. Mapped 
areas are irregular in shape and range in size from 3 to 
about 200 acres. The dominant size is about 30 acres. 
This unit is about 55 percent Ormas Variant soils and 
about 20 percent Morocco soils. Areas of these soils are 
so intricately mixed, or so small in size, that it was not 
practical to separate them in mapping. 
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in a typical profile of Ormas Variant soil the surface 
layer is dark grayish brown loamy sand about 8 inches 
thick. The subsurface layer is brown, mottled loamy sand 
about 5 inches thick. The subsoil is about 35 inches 
thick. The upper part of the subsoil is yellowish brown, 
mottled, very friable loamy sand, and the lower part is 
gray, mottled, friable sandy loam. The underlying 
material, to a depth of about 60 inches, is light yellowish 
brown, mottled loamy sand. In many small areas this soil 
has less than 20 inches of sandy material in the upper 
part of the profile. In some small areas there is more 
than 40 inches of sandy material over the loamy 
material. The surface layer in a few areas is sandy loam 
or fine sandy loam. 

In a typical profile of Morocco soil the surface layer is 
dark brown loamy sand about 9 inches thick. The subsoil 
is about 19 inches thick. It is yellowish brown, mottled, 
very friable sand. The underlying material, to a depth of 
about 60 inches, is yellowish brown, mottled sand. The 
surface layer in a few areas is sandy loam or fine sandy 
loam. In some areas the surface layer is thicker and 
blacker. 

Included with these soils in mapping are smail, slightly 
higher areas of moderately well drained Brems soils and 
some small, lower areas of very poorly drained Gilford 
Soils. ۸ few areas of well drained Ormas soils and 
excessively drained and moderately well drained 
Plainfield soils are on the higher ridges and knolls. 
These inclusions make up about 10 percent of the unit. 

The permeability of the Ormas Variant soil is 
moderately rapid in the solum and very rapid in the 
underlying material. The permeability of the Morocco soil 
is rapid. The available water capacity of both soils is low. 
The organic matter content in the surface layer is low. 
Runoff is very slow. The seasonal high water table 
fluctuates between depths of 1 foot and 3 feet. 

Most areas of these soils are used for cultivated 
crops. Corn, soybeans, and small grain are the major 
crops. Some small areas are used for hay or pasture or 
are in woodland. 

These soils are suitable for blueberries, corn, 
soybeans, and small grain. Soil blowing is a hazard. 
Wetness hinders normal root growth. Insufficient 
moisture during the summer months resulting in 
droughtiness is a limitation. Soil blowing can be 
controlled by windbreaks, conservation tillage that leaves 
all or part of the crop residues on the surface, 
stripcropping, cover crops, a combination of these 
practices, or permanent vegetation. Excess water can be 
removed by open ditches, subsurface drains, surface 
drains, pumping, or a combination of these practices. 
Irrigation can reduce the droughtiness. Conservation 
practices such as crop residue management, green 
manure crops, cover crops, and conservation tillage help 
to maintain and improve the tilth, moisture content, and 
organic matter content of these soils. 
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These soils are well suited to grasses and legumes for 
hay or pasture. Soil blowing is a hazard. Wetness and, 
during the summer months, insufficient moisture resulting 
in droughtiness are limitations. Overgrazing and grazing 
during wet periods are the major management concerns. 
Overgrazing reduces plant density and hardiness and 
causes soil blowing. Grazing during wet periods causes 
surface compaction, which results in poor soil tilth, 
causes runoff, reduces forage yields, damages the sod, 
and reduces plant density and hardiness. Proper 
stocking, timely deferment of grazing, restricted use 
during wet periods, strip grazing, and frequent grazing 
rotations during the summer months will help control soil 
blowing, reduce surface compaction, maintain good plant 
density and hardiness, and keep the pasture and soil in 
good condition. 

These soils are suitable for trees. Seedling mortality 
and plant competition are moderate. Planting more trees 
than necessary will compensate for the seedling 
mortality, but thinning may be required later. Seedlings 
grow well if competing vegetation is controlled by plow 
planting, site preparation, spraying, cutting, or girdling. 

These soils are severely limited for building sites by 
wetness. An adequate drainage system with storm 
sewers is needed to lower the water table. If drainage 
outlets are not available, however, pumping may be 
necessary. Selection of building sites on better suited, 
nearby soils is suggested. The Ormas Variant soil is 
severely limited for local roads and streets by frost 
action. The Morocco soil is moderately limited for local 
roads and streets by wetness and frost action. Hauling in 
suitable fill material, contructing roads on elevated areas, 
and installing road ditches and culverts will help in 
overcoming these limitations. These soils are severely 
limited for septic tank absorption fields by wetness and 
poor filtering qualities of the soil. Connecting the sanitary 
facilities to a commercial sewer system, where possible, 
is one alternative to the problem. 

These soils are in capability subclass llls. The Ormas 
Variant soil is in woodland suitability subclass 3s, and 
the Morocco soil is in 3o. 


PIA—Plalnfield sand, 0 to 1 percent slopes. This 
nearly level, excessively drained soil is in broad, flat 
areas and ridgetops in the uplands. Mapped areas are 
irregular in shape and range in size from 5 to about 100 
acres. The dominant size is about 30 acres. 

In a typical profile the surface layer is dark brown sand 
about 12 inches thick. The subsoil is about 8 inches 
thick. It is yellowish brown, very friable sand. The 
underlying material, to a depth of 60 inches, is yellowish 
brown and brownish yellow sand.4n some small areas 
the subsoil has a series of loamy sand bands separated 
by layers of sand. In some small areas the subsoil has 
more fine sand. In some areas the subsoil has slightly 
more silt and clay. in many small areas there are 
brown mottles in the lower part of the profile. 
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Included with this soil in mapping are some small, 
lower areas of moderately well drained Brems soils and 
somewhat poorly drained Morocco soils. ۸ few areas of 
steeper soils are throughout the unit. These inclusions 
make up about 4 percent of the unit. 

The permeability of this Plainfield soil is rapid. The 
available water capacity is low. The organic matter 
content of the surface layer is low. Runoff is slow. 

Most areas of this soil are in woodland, but some are 
used for hay, pasture, cultivated crops, or urban 
development. Many of the areas used for cultivated 
crops are farmed because they are in areas of better 
Suited soils. 

This soil is generally unsuited to cultivated crops. Soil 
blowing is a hazard. Droughtiness and the very acid 
reaction are limitations. Irrigation can help make this soil 
suitable for cultivated crops. 

This soil is suitable for grasses and legumes for hay or 
pasture. Soil blowing is a hazard, and droughtiness is a 
limitation. Overgrazing reduces plant density and 
hardiness and causes soil blowing. Proper stocking, strip 
grazing, timely deferment of grazing, and frequent 
grazing rotations during the summer months will help 
maintain good plant density and hardiness, control soil 
blowing, and keep the pasture and soil in good condition. 

This soil is suitable for trees. Seedling mortality is 
severe, and plant competition is moderate. Planting more 
trees than necessary will compensate for seedling 
mortality, but thinning may be required later. Seedlings 
grow well if competing vegetation is controlled by plow 
planting, site preparation, spraying, cutting, or girdling. 

This soil is suitable for building sites and local roads 
and streets. It is severely limited, however, for septic 
tank absorption fields by poor filtering qualities of the 
Soil. The rapid permeability could result in seepage of 
effluent into ground water suppiles. This soil could be 
mixed with suitable material to improve the filtering 
qualities. Connecting sanitary facilities to a commercial 
sewer system, if one is available, would be an alternative 
to the problem. 

This soil is in capability subclass Vis and woodland 
suitability subclass 3s. 


PIB—Plainfield sand, 1 to 8 percent slopes. This 
nearly level to moderately sloping, excessively drained 
soil is in broad areas and on ridges, knolls, and long side 
slopes. Mapped areas are irregular in shape and range 
in size from 3 to about 200 acres. The dominant size is 
about 60 acres. 

In a typical profile the surface layer is dark grayish 
brown sand about 7 inches thick. The subsoil is about 17 
inches thick. It is strong brown and yellowish brown, very 
friable sand. The underlying material, to a depth of about 
60 inches, is yellowish brown sand. In some small areas 
the subsoil has a series of loamy sand bands separated 
by layers of sand. In some small areas there is more fine 
sand in the subsoil. In some areas the subsoil has 
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slightly more silt and clay. There are brown mottles in 
the lower part of the profile in some small areas. 

Included with this soil in mapping are a few small, 
lower areas of moderately well drained Brems soils and 
somewhat poorly drained Morocco soils. A few areas of 
steeper soils are throughout the unit. These inclusions 
make up about 5 percent of the unit. 

The permeability of this Plainfield soil is rapid. The 
available water capacity is low. The organic matter 
content of the surface layer is low. Runoff is slow or 
medium. 

Most areas are used for hay or pasture and cultivated 
crops. Corn is the major crop. Many areas are in 
woodland. Some areas are used for urban development. 
Many of the areas used for cultivated crops are farmed 
because they are in areas of better suited soils. 

This soil is generally unsuited to cultivated crops. 
Erosion and runoff on steeper slopes and soil blowing 
are hazards. Droughtiness and the very acid reaction are 
limitations. The use of irrigation on this soil will help 
make it suitable for cultivated crops. 

This soil is suitable for grasses and legumes for hay or 
pasture. Erosion on steeper slopes and soil blowing are 
hazards. Droughtiness is a limitation. Overgrazing 
reduces plant density and hardiness and causes erosion 
and soil blowing. Proper stocking, strip grazing, timely 
deferment of grazing, and frequent grazing rotations 
during the summer months will help control erosion and 
soil blowing, maintain good plant density and hardiness, 
and keep the pasture and soil in good condition. 

This soil is suitable for trees. Seedling mortality is 
severe and plant competition is moderate. Planting more 
trees than necessary will compensate for seedling 
mortality, but thinning may be required later. Seedlings 
grow well if competing vegetation is controlled by plow 
planting, site preparation, spraying, cutting, or girdling. 

This soil is suitable for building sites and local roads 
and streets. It is severely limited for septic tank 
absorption fields by poor filtering qualities of the soil. 
The rapid permeability could result in seepage of effluent 
into ground water supplies. This soil could be mixed with 
suitable material to improve the filtering qualities. 
Connecting the sanitary facilities to a commercial sewer 
system, if one is available, would be an alternative to the 
problem. 

This soil is in capability subclass Vis and woodland 
suitability subclass 3s. 


PIC—Plainfield sand, 8 to 15 percent slopes. This 
moderately sloping and strongly sloping, excessively 
drained soil is on ridges, knolls, and long side slopes. 
Mapped areas are irregular in shape and range in size 
from 3 to about 40 acres. The dominant size is about 15 
acres. 

In a typical profile the surface layer is about 6 inches 
thick. The upper part is undecomposed leaves; the lower 
part is very dark grayish brown sand. The subsurface 


Starke County, Indiana 


layer is about 3 inches thick. It is dark yellowish brown 
sand. The subsoil is about 21 inches thick. It is strong 
brown, very friable sand. The underlying material, to a 
depth of about 60 inches, is yellowish brown sand. In 
some small areas the subsoil has a series of loamy sand 
bands separated by layers of sand. There are some 
small areas where the subsoil has more fine sand. In 
some areas the subsoil has slightly more silt and clay. In 
some small areas this soil has brown mottles in the 
lower part of the profile. 

Included with this soil in mapping are a few small 
areas of moderately well drained Brems soils and 
somewhat poorly drained Morocco soils on toe slopes. A 
few areas of steeper soils are throughout the unit. These 
inclusions make up about 3 percent of the unit. 

The permeability of this Plainfield soil is rapid. The 
available water capacity is low. The organic matter 
content of the surface layer is low. Runoff is ۰ 

Most areas of this soil are used for woodland. Some 
small areas are used for hay, pasture, or urban 
development. 

This soil is generally unsuited to cultivated crops. 
Erosion and soil blowing are hazards. Droughtiness, 
steep slopes, and very acid soil conditions are 
limitations. 

This soil is suitable for grasses and legumes for hay or 
pasture. Erosion and soil blowing are hazards. Steep 
slopes and droughtiness are limitations. Overgrazing 
reduces plant density and hardiness and causes erosion 
and soil blowing. Proper stocking, strip grazing, timely 
deferment of grazing, and frequent grazing rotations 
during the summer months will help control erosion and 
soil blowing, maintain good plant density and hardiness, 
and keep the pasture and soil in good condition. 

This soil is suitable for trees. Seedling mortality is 
severe, and plant competition is moderate. Planting more 
trees than necessary will compensate for seedling 
mortality, but thinning may be required later. Seedlings 
grow well if competing vegetation is controlled by plow 
planting, site preparation, spraying, cutting, or girdling. 

This soil is moderately limited for building sites by 
slope, but land leveling wili help overcome this problem. 
This soil is moderately limited for local roads and streets 
by slope. The land could be leveled, or the roads 
constructed on the contour. This soil is severely limited 
for septic tank absorption fields by poor filtering qualities 
of the soil. The rapid permeability could result in 
seepage of effluent into ground water supplies. This soil 
could be mixed with suitable material to improve the 
filtering qualities. Connecting the sanitary facilities to a 
commercial sewer system, if one is available, would be 
an alternative to this problem. 

This soil is in capability subclass Vis and woodland 
suitability subclass 3s. 


PtA—Plainfield sand, wet substratum, 0 to 3 
percent slopes. This nearly level and gently sloping, 
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moderately well drained soil is in broad, flat areas, on 
low rises, and along side slopes. Mapped areas are 
usually irregular in shape, but some are long and narrow. 
They range from 3 to about 300 acres in size. The 
dominant size is about 60 acres. 

In a typical profile the surface layer is dark brown sand 
about 8 inches thick. The subsoil is about 20 inches 
thick. It is yellowish brown, very friable sand. The 
underlying material, to a depth of about 44 inches, is 
yellowish brown and brownish yellow sand. Below this, to 
a depth of 52 inches, it is brownish yellow, mottled sand. 
Below this, to a depth of about 60 inches, the underlying 
material is light yellowish brown, mottled sand. In some 
small areas the subsoil has more fine sand. In some 
areas there are small amounts of pebbles and shale 
fragments throughout the pedon. in small areas there 
are thin strata of loamy sand in the lower part of the 
profile. In a few areas there are no mottles in the profile. 
In some areas there are darker bands in the underlying 
material. In many areas there are bright mottles above a 
depth of 40 inches. 

Included with this soil in mapping are many small, 
slightly lower areas of moderately wel! drained Brems 
soils. Brems soils are mottled above a depth of 40 
inches. Also included are small, more depressional areas 
of somewhat poorly drained Morocco soils. These 
inclusions make up about 10 percent of the unit. 

The permeability of this Plainfield soil is rapid. The 
available water capacity is low. The organic matter 
content of the surface layer is low. Runoff is slow. The 
seasonal high water table fluctuates between depths of 
4 and 6 feet. 

Most areas of this soil are used for cultivated crops. 
Corn, soybeans, and small grain are the major crops. 
Many small areas are in woodland, and some are used 
for hay, pasture, or urban development. 

This soil is poorly suited to corn, soybeans, and small 
grain. Soil blowing is a hazard. Droughtiness is a 
limitation. Soil blowing can be controlled by windbreaks, 
conservation tillage that leaves all or part of the crop 
residue on the surface, stripcropping, cover crops, a 
combination of these practices, or permanent vegetation. 
irrigation will reduce droughtiness. Conservation 
practices such as crop residue management, green 
manure crops, spreading of manure, cover crops, and 
conservation tillage help to maintain and improve the 
tilth, moisture content, and organic matter content of this 
Soil. 

This soil is suitable for grasses and legumes for hay or 
pasture. Soil blowing is a hazard, and droughtiness is a 
limitation. Overgrazing reduces plant density and 
hardiness and causes soil blowing. Proper stocking, 
timely deferment of grazing, strip grazing, and frequent 
grazing rotations during the summer months will help 
control soil blowing, maintain good plant density and 
hardiness, and keep the pasture and soil in good 
condition. 
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This soil is suitable for trees. Seedling mortality is 
severe, and plant competition is moderate. Planting more 
trees than necessary will compensate for seedling 
mortality, but thinning may be required later. Seedlings 
grow well if competing vegetation is controlled by plow 
planting, site preparation, spraying, cutting, or girdling. 

This soil is suitable for dwellings without basements. It 
is moderately limited for dwellings with basements by 
wetness. An adequate drainage system with storm 
sewers is needed to lower the water table. Pumping may 
be necessary, however, if drainage outlets are not 
available. This soil is suitable for local roads and streets. 
It is severely limited for septic tank absorption fields by 
poor filtering qualities of the soil. The rapid permeability 
could result in seepage of effluent into ground water 
supplies. This soil could be mixed with suitable material 
to improve the filtering qualities. Connecting the sanitary 
facilities to a commercial sewer system, if one is 
available, would be an alternative to this problem. 

This soil is in capability subclass IVs and woodland 
suitability subclass 3s. 


PvB—Plainfield sand, loamy substratum, 1 to 8 
percent slopes. This nearly level to moderately sloping, 
well drained soil is in broad, upland areas and on iow 
knoils and ridges. Mapped areas are irregular in shape 
and range in size from 3 to about 150 acres. The 
dominant size is about 5 acres. 

In a typical profile the surface layer is dark brown sand 
about 10 inches thick. The subsoil is about 45 inches 
thick. The upper part of the subsoil is yellowish brown, 
very friable sand; the next part is brownish yellow and 
yellowish brown, loose sand; the next part is yellowish 
brown, friable or firm loam; and the lower part is brown, 
mottled, friable loam. The underlying material, to a depth 
of about 60 inches, is yellowish brown, mottled loam. In 
small areas this soil has 20 to 40 inches of sandy 
material in the upper part of the profile. 

Included with this soil in mapping are some small, 
lower areas of somewhat poorly drained Markton soils. 
Some smal! areas of excessively drained Plainfield soils 
are throughout the unit. A few areas of well drained 
Wawasee soils that have less than 20 inches of sandy 
material in the upper part of the profile are on small 
rises. À few areas of steeper soils are throughout the 
unit. These inclusions make up about 12 percent of the 
unit. 

The permeability of this Plainfield soil is rapid in the 
upper part of the profile and moderate in the lower part. 
The available water capacity is low. The organic matter 
content of the surface layer is low. Runoff is low or 
medium. 

Most areas of this soil are used for hay and cultivated 
crops. Corn is the major crop. Some small areas are in 
woodland. 

This soil is poorly suited to corn, soybeans, and small 
grain. Erosion and runoff on steeper slopes and soil 
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blowing are hazards. Droughtiness is a limitation. Erosion 
and runoff can be controlled by terraces, diversions, 
conservation tillage that leaves all or part of the crop 
residue on the surface, contour strips, stripcropping, 
cover crops, grassed waterways, crop rotation, grade 
stabilization structures, or a combination of these 
practices. Soil blowing can be controlled by windbreaks, 
proper use of crop residues, conservation tillage, 
stripcropping, cover crops, a combination of these 
practices, or permanent vegetation. Irrigation will reduce 
droughtiness. Conservation practices such as crop 
residue management, green manure crops, spreading of 
manure, cover crops, and conservation tillage, help to 
maintain and improve the tilth, moisture content, and 
organic matter content of this soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. Erosion on steeper slopes and soil blowing 
are hazards. Droughtiness is a limitation. Overgrazing 
reduces plant density and hardiness and causes erosion 
and soil blowing. Proper stocking, strip grazing, timely 
deferment of grazing, and frequent grazing rotations 
during the summer months will help control erosion and 
soil blowing, maintain good plant density and hardiness, 
and keep the pasture and soil in good condition. 

This soil is suitable for trees. Seedling mortality is 
severe, and plant competition is moderate. Planting more 
trees than necessary will compensate for seedling 
mortality, but thinning may be required later. Seedlings 
grow well if competing vegetation is controlled by plow 
planting, site preparation, spraying, cutting, or girdling. 

This soil is suitable for building sites and local roads 
and streets. It is severely limited for septic tank 
absorption fields by poor filtering qualities of the soil. 
The rapid permeability in the upper part could result in 
seepage of effluent into ground water supplies. This soil 
could be mixed with suitable material to improve the 
filtering qualities. Connecting the sanitary facilities to a 
commercial sewer system, if one is available, would be 
an alternative to this problem. 

This soil is in capability subclass IVs and woodland 
suitability subclass 3s. 


Px—Prochaska loamy sand, occasionally flooded. 
This nearly level, very poorly drained soil is occasionally 
flooded for long periods. It is in broad, low lying areas; in 
depressions; along drainageways; and in old stream 
channels. Mapped areas are usually long and narrow, 
but some are irregular in shape and range in size from 3 
to about 250 acres. The dominant size is about 60 acres. 

In a typical profile the surface layer is black loamy 
sand about 9 inches thick. The subsurface layer is very 
dark gray, mottled loamy sand about 3 inches thick. The 
subsoil is about 12 inches thick. It is dark gray and black, 
mottled, very friable sand. The underlying material, to a 
depth of about 60 inches, is gray, mottled sand in the 
upper part and grayish brown, mottled coarse sand and 
sand in the lower part. in some small areas the surface 
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is less than 10 inches thick and in some areas it 5 - 
sandy loam, fine sandy loam, silt loam, loam, or silty clay 
loam. This soil has more clay in the upper part of the 
profile in some areas. In a few areas the underlying 
material is browner or is very coarse sand. 

included with this soil in mapping are some small 
areas of very poorly drained Adrian soils. These soils 
have 16 to 50 inches of muck over sand in the more 
depressional areas. Many small areas of somewhat 
poorly drained Algansee soils are on ridges and knolls. 
Also included are some small, more depressional areas 
of very poorly drained Suman soils that have loamy 
subsoil and soils with black and gray sands over muck. 
These inclusions make up about 9 percent of the unit. 

The permeability of this soil is rapid. The available 
water capacity is low. The organic matter content of the 
surface layer is moderate. Runoff is very slow or ponded. 
The seasonal high water table is at or above the surface. 

Most areas of this soil are used for cultivated crops. 
Corn and soybeans are the major crops. A few small 
areas are used for wildlife habitat or are in woodland. 

This soil is suitable for blueberries, corn, soybeans, 
and small grain. Soil blowing, flooding, ponding, and frost 
are hazards. Limitations are insufficient moisture during 
the summer months resulting in droughtiness and the 
soil warming up slowly in the spring. Ponded areas 
hinder the use of equipment, and machinery bogs down 
in this soil when wet. Soil blowing can be controlled by 
windbreaks, proper use of crop residues, conservation 
tillage, stripcropping, cover crops, a combination of these 
practices, or permanent vegetation. Levees will help 
control some flooding. Delaying cultivation in the spring 
until the danger of frost passes will reduce crop damage. 
Excess water can be removed by open ditches, 
subsurface drains, surface drains, pumping, or a 
combination of these practices. These practices will also 
help the soil warm up earlier in spring. Conservation 
practices such as crop residue management, green 
manure crops, cover crops, and conservation tillage help 
to maintain and improve the tilth and organic matter 
content of this soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. Soil blowing, flooding, and ponding are 
hazards. Insufficient moisture during the summer months 
resulting in droughtiness is a limitation. Overgrazing and 
grazing during wet periods are the major management 
concerns. 

This soil is suitable for trees. Equipment limitations, 
seedling mortality, windthrow hazard, and plant 
competition are severe. Some of the equipment 
limitations can be avoided by harvesting and logging 
during dry periods or winter months. Planting more trees 
than necessary wil! compensate for seedling mortality, 
but thinning may be required later. Water-tolerant 
species with deep root systems are best suited to timber 
stands. Seedlings grow well if competing vegetation is 
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controlled by plow planting, site preparation, spraying, 
cutting, or girdling. 

This soil has severe limitations for building sites and 
sanitary facilities. It is generally unsuited to these uses 
because of flooding, ponding, and poor filtering qualities 
of the soil. This soil is severely limited for local roads by 
flooding and ponding. Levees will help control some 
flooding. Hauling in suitable fill material, constructing 
roads on elevated areas, and installing road ditches and 
culverts will help in avoiding excess water. 

This soil is in capability subclass lllw and woodland 
suitability subclass 3w. 


Sh—Shoals Variant loam, rarely flooded. This nearly 
level, somewhat poorly drained soil is rarely flooded. It is 
in broad, low lying areas; on low rises on the flood plain; 
and along drainageways. Mapped areas are irregular in 
shape and range in size from 5 to about 320 acres. The 
dominant size is about 90 acres. 

In a typical profile the surface layer is very dark 
grayish brown loam about 9 inches thick. The subsoil is 
about 31 inches thick. The upper part of the subsoil is 
dark grayish brown, mottled, friable sandy clay loam; the 
next part is strong brown, mottled friable loam; the next 
part is strong brown, mottled, firm loam; and the lower 
part is strong brown, mottled, very friable fine sandy 
loam. The underlying material, to a depth of about 60 
inches, is gray, mottled loam in the upper part and 
grayish brown, mottled fine sand in the lower part. In a 
few small areas there is less clay in the subsoil or the 
underlying material is less than 30 inches below the 
surface. The subsoil in some small areas is dominantly 
gray. The subsoil in a few areas is browner or has lenses 
of sand, loamy sand, sandy loam, or fine sandy loam. 

Included with this soil in mapping are a few wetter, 
depressional areas of very poorly drained Craigmile and 
Suman soils. These inclusions make up about 6 percent 
of the unit. 

The permeability is moderate in the upper part and 
rapid in the lower part. The available water capacity is 
high. The organic matter content of the surface layer is 
moderate. Runoff is slow. The seasonal high water table 
fluctuates between depths of 1 foot and 3 feet. 

Most areas of this soil are used for cultivated crops. 
Corn, soybeans, and small grain are the major crops. A 
few small areas are used for hay or pasture or are in 
woodland. 

This soil is well suited to corn, soybeans, and small 
grain. Flooding is a hazard, and wetness is a limitation. 
Levees will help control flooding. Excess water can be 
removed by open ditches, subsurface drains, surface 
drains, pumping, or a combination of these practices. 
Conservation tillage that leaves all or part of the crop 
residue on the surface, green manure crops, and cover 
crops help to maintain and improve the tilth and organic 
matter content of this soil. 


This soil is well suited to grasses and legumes for hay 
or pasture. Flooding is a hazard, and wetness is a 
limitation. Overgrazing and grazing during wet periods 
are the major management concerns. Overgrazing 
reduces plant density and hardiness. Grazing during wet 
periods causes surface compaction, which results in 
poor soil tilth, causes runoff, reduces forage yields, 
damages the sod, and reduces plant density and 
hardiness. Proper stocking, timely deferment of grazing, 
restricted use during wet periods, strip grazing, and 
frequent grazing rotations during the summer months will 
help reduce surface compaction, maintain good plant 
density and hardiness, and keep the pasture and soil in 
good condition. 

This soil is suitable for trees. Plant competition is 
severe. Seedlings grow well if competing vegetation is 
controlled by piow planting, site preparation, spraying, 
cutting, or girdling. 

This soil has severe limitations for building sites and 
sanitary facilities. It is generally unsuited to these uses 
because of flooding and wetness. 

This soil is severely limited for local roads by frost 
action and low strength. Road ditches with culverts will 
lower the water table and help reduce frost action. 
Strengthening the base material with sand and gravel or 
resurfacing the base with more suitable material will help 
to support vehicular traffic and reduce frost action. 

This soil is in capability subclass !! and woodland 
suitability subclass ۰ 


So—Suman silt loam, frequently flooded. This 
nearly level, very poorly drained soil is frequently flooded 
for brief to long periods. It is in broad, low lying areas; in 
depressions; along drainageways; and in old stream 
channels. Mapped areas are irregular in shape and 
range in size from 5 to about 550 acres. The dominant 
size is about 10 acres. 

In a typical profile the surface layer is black silt loam 
about 5 inches thick. The subsurface layer is very dark 
brown, mottled silt loam about 7 inches thick. The 
subsoil is about 19 inches thick. It is dark gray, mottled, 
firm silt loam and silty clay loam. The underlying material, 
to a depth of about 60 inches, is brown, mottled sand. 
Depth to the underlying material in a few areas is less 
than 20 inches or greater than 40 inches. In some areas 
the surface layer is less than 10 inches thick, and the 
subsoil in some of these areas is browner. In many small 
areas there is more gravel in the subsoil and underlying 
material. The surface layer is fine sandy loam in some 
areas. In a few areas the underlying material is browner. 
Thin lenses of silt loam, silty clay loam, muck, or woody 
fragments are in the underlying material in some pedons. 

Included with this soil in mapping are some small, 
more depressional areas of very poorly drained Adrian 
Soils that are frequently flooded. Adrian soils have 16 to 
50 inches of muck over sand. Also included are a few, 
more depressional areas of very poorly drained soils with 
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black and gray sands over muck. These inclusions make 
up about 12 percent of the unit. 

The permeability is moderately slow in the upper part 
of the profile and rapid in the lower part. The available 
water capacity is moderate. The organic matter content 
of the surface layer is high. Runoff is very slow. The 
seasonal high water table is at or near the surface. 

Most areas of this soil are in woodland or are used for 
wildlife habitat. Some areas are used for cultivated 
crops. This soil is suitable for corn, soybeans, and srnall 
grain. Flooding, wetness, and frost are hazards. The soil 
warming up slowly in the spring is a limitation. Machinery 
bogs down in this soil when wet. Puddling and crusting 
are problems. Levees will help control some flooding (fig. 

[6) Delaying cultivation in the spring until the danger of 
frost passes will reduce crop damage. Excess water can 
be removed by open ditches, subsurface drains, surface 
drains, pumping, or a combination of these practices. 
These practices will also help the soil warm up earlier in 
the spring. Working the soil at the correct moisture 
content will help control puddling. Conservation practices 
such as crop residue management, green manure crops, 
and conservation tillage help to control crusting and | 
maintain and improve the tilth and organic matter 
content of this soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. Flooding is a hazard. Overgrazing and 
grazing during wet periods are the major management 
concerns. 

This soil is suitable for trees. Equipment limitations, 
seedling mortality, windthrow hazard, and plant 
competition are severe. Some equipment limitations can 
be avoided by harvesting and logging during dry periods 
or winter months. Planting more trees than necessary 
will compensate for seedling mortality, but thinning may 
be required later. Water-tolerant trees with deep root 
sytems are best suited to timber stands. Seedlings grow 
well if competing vegetation is controlled by plow 
planting, site preparation, spraying, cutting, or girdling. 

This soil has severe limitations for building sites and 
sanitary facilities. It is generally unsuited to these uses 
because of flooding, wetness, and moderately slow 
permeability in the upper part of the profile. This soil is 
severely limited for local roads by flooding, wetness, and 
low strength. Levees will help contro! some flooding. 
Hauling in suitable fill material, constructing roads on 
elevated areas, and installing road ditches with culverts 
will help avoid excess water. Strengthening the base 
material with sand and gravel or resurfacing the base 
with more suitable material will help support vehicular 
traffic. 

This soil is in capability subclass lllw and woodland 
suitability subclass 2w. 


To—Toto muck, drained. This nearly level, very 
poorly drained soil is often ponded by adjacent surface 
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Figure 6 十 Levee along the Bailey Ditch helps prevent serious flooding on Suman soils, 


runoff. It is in broad, low lying areas and depressions. 
Mapped areas are irregular in shape and range from 3 to 
about 100 acres in size. The dominant size is about 20 
acres. 

In a typical profile the surface layer is black muck 
about 9 inches thick. The organic material extends to a 
depth of about 24 inches. It is black and very dark 
brown, friable muck. Below this, to a depth of 30 inches, 
is very dark grayish brown, mottled coprogenous earth. 
Below this, to a depth of 38 inches, is gray, mottled marl. 
Below this, to a depth of about 60 inches, the underlying 
material is dark gray, mottled sand in the upper part and 
yellowish brown, sand in the lower part. In some small 
areas there is 16 to 50 inches of muck over sand. In 
some areas there is 8 to 16 inches of muck over 
coprogenous earth and marl over sand or 8 to 16 inches 
of muck over marl. 

Included with this soil in mapping are small areas of 
very poorly drained Gilford and Maumee soils on low 
knolls. These soils do not have a muck surface layer. 
There are some small areas of somewhat poorly drained 
Watseka soils on higher knolls. ۸ few areas are 
undrained. These inclusions make up about 10 percent 
of the unit. 

The permeability is slow in the upper part of the profile 


and rapid in the lower part. The available water capacity 
is very high. The organic matter content of the surface 
layer is very high. Runoff is very slow or ponded. The 
seasonal high water table is at or above the surface. 

Most areas of this soil are used for cultivated crops. 
Corn and mint are the major crops. 

This soil is suitable for corn, mint, and truck crops. Soil 
blowing, ponding, and frost are hazards. Limitations are 
ihe soil warming up slowly in the spring, possibility of the 
muck burning, and subsiding of the muck when drained. 
Ponded areas hinder the use of equipment, and 
machinery bogs down in this soil when it is wet. 
Management of the water table determines the rate of 
oxidation. Overdrainage will increase the rate. Soil 
blowing can be controlled by windbreaks, proper use of 
crop residues, conservation tillage, stripcropping, a 
combination of these practices, or permanent vegetation. 
Delaying cultivation in the spring until the danger of frost 
passes will reduce crop damage. Excess water can be 
removed by open ditches, subsurface drains, surface 
drains, pumping, or a combination of these practices. 
These practices will also help the soil warm up faster 
during the spring. Overdrainage, however, can result in 
droughtiness. 

This soil is well suited to grasses and legumes for hay 
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and is poorly suited to pasture. Soil blowing and ponding 
are hazards. Frost heaving is a limitation. Overgrazing 
and grazing during wet periods are the major 
management concerns. 

This soil has severe limitations for building sites and 
sanitary facilities. It is generally unsuited to these uses 
because of ponding, low strength, poor filtering qualities 
of the soil, and the slow and moderately slow 
permeability in the upper part of the profile. This soil is 
severely limited for local roads by ponding and frost 
action. Constructing roads on elevated areas, hauling in 
suitable fill material, and installing road ditches with 
culverts will help overcome these limitations. 

This soil is in capability subclass IVw and woodland 
suitability subclass 3w. 


Ud—Udorthents gravelly sand. This nearly level, 
moderately well to excessively drained soil is in 
depressions. Mapped areas are irregular in shape and 
range in size from 3 to about 20 acres. The dominant 
size is about 6 acres. 

There is no typical area of Udorthents gravelly sand, 
but in one excavated area, about 10 to 40 feet deep, the 
exposed material is gravelly sand and very gravelly sand. 
This area supports trees, woody shrubs, and herbaceous 
plants. Some areas do not have any vegetation, and 
some of these areas are still being mined. 

Included with this soil in mapping are some small 
areas of shallow excavations that contain finer textured 
materials. Many small areas of steeper soils, mainly at 
the edge of the unit, are included. Also included are 
some small, depressional areas of very poorly drained 
Soils with a seasonal high water table at or near the 
surface. These inclusions make up about 14 percent of 
the unit. 

The permeability of these Udorthents is rapid or very 
rapid. The available water capacity is very low. The 
organic matter content of the surface layer is low. Runoff 
is very slow. The seasonal high water table fluctuates 
between depths of 2 and 5 feet. 

Most areas of this unit are used for wildlife habitat. 
Some are being mined for sand and gravel. 

This unit is generally unsuited to cultivated crops and 
is poorly suited to hay, pasture, and woodland. Soil 
blowing is a hazard. Limitations are wetness, 
droughtiness, the very alkaline reaction, low fertility, and 
large amounts of gravel and cobblestones. 

This unit is not used for building sites, local roads and 
streets, or septic tank absorption fields because of the 
position in the landscape. Some areas are excavated up 
to a depth of about 50 feet. 

This unit is in capability subclass VIIs. 


Wk—Watseka loamy sand. This nearly level, 
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somewhat poorly drained soil is in broad, low lying areas; 
on low rises; and in depressional areas. Mapped areas 
are irregular in shape and range from 3 to about 200 
acres in size. The dominant size is about 45 acres. 

In a typical profile the surface layer is very dark brown 
loamy sand about 8 inches thick. The subsurface layer is 
very dark brown loamy sand about 3 inches thick. The 
subsoil is about 17 inches thick. It is dark grayish brown 
and brown, mottled, very friable sand. The underlying 
material, to a depth of about 60 inches, is light brownish 
gray, mottled sand in the upper part and light brownish 
gray sand in the lower part. In some areas the surface is 
less than 10 inches thick, and in many of these areas 
the subsoil is browner in the upper part. In a few small 
areas the surface layer is loam, fine sandy loam, or silt 
loam. 

Included with this soil in mapping are some small 
areas of moderately well drained Brems soils on slightly 
higher ridges and knolls. Also included are some small, 
slightly lower areas of very poorly drained Maumee and 
Newton soils in slightly lower lying areas. These 
inclusions make up about 14 percent of the unit. 

The permeability of this Watseka soil is rapid. The 
available water capacity is low. The organic matter 
content of the surface layer is moderately low. Runoff is 
very slow. The seasonal high water table fluctuates 
between depths 1 foot and 3 feet. 

Most areas of this soil are used for cultivated crops. 
Corn, soybeans, and small grain are the major crops. 
Some small areas are used for pasture. 

This soil is suitable for blueberries, corn, soybeans, 
and small grain. Soil blowing and frost are hazards. 
Wetness hinders norma! root growth. Insufficient 
moisture during the summer months resulting in 
droughtiness is a limitation. Soil blowing can be 
controlled by conservation tillage that leaves all or part 
of the crop residue on the surface, windbreaks, 
stripcropping, cover crops, a combination of these 
practices, or by permanent vegetation. Delaying 
cultivation in the spring until the danger of frost passes 
will help reduce crop damage. Excess water can be 
removed by open ditches, subsurface drains, surface 
drains, pumping, or a combination of these practices. 
Irrigation will reduce droughtiness. Conservation 
practices such as crop residue management, green 
manure crops, cover crops, and conservation tillage help 
to maintain and improve the tilth, moisture content, and 
organic matter content of this soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. Soil blowing is a hazard. Wetness and, during 
the summer months, insufficient moisture resulting in 
droughtiness are limitations. Overgrazing and grazing 
during wet periods are the major management concerns. 
Overgrazing reduces plant density and hardiness and 
causes soil blowing. Grazing during wet periods causes 
surface compaction, which results in poor soil tilth, 
causes runoff, reduces forage yields, damages the sod, 
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and reduces plant density and hardiness. Proper 
stocking, timely deferment of grazing, restricted use 
during wet periods, strip grazing, and frequent grazing 
rotations during the summer months will help control soil 
blowing, reduce surface compaction, maintain good plant 
density and hardiness, and keep the pasture and soil in 
good condition. 

This soil is severely limited for building sites by 
wetness. An adequate drainage system with storm 
sewers is needed to help tower the water table. Pumping 
may be necessary, however, if drainage outlets are not 
available. This soil is moderately limited for local roads 
and streets by wetness and frost action. Hauling in 
suitable fill material, constructing roads on elevated 
areas, and installing road ditches with culverts will help 
overcome these limitations. This soil is severely limited 
for septic tank absorption fields by wetness and poor 
filtering qualities of the soil. Connecting the sanitary 
facilities to a commercial sewer system, where possible, 
is an alternative to the problem. Selection of an alternate 
site is suggested. 

This soil is in capability subclass IIIs. 


WwB—Wawasee fine sandy loam, 1 to 8 percent 
slopes. This nearly level to moderately sloping, well 
drained soil is in broad upland areas and on low knolls 
and ridges. Mapped areas are irregular in shape and 
range from 3 to about 120 acres in size. The dominant 
size is about 15 acres. 

In a typical profile the surface layer is dark grayish 
brown fine sandy loam about 10 inches thick. The 
subsoil is about 21 inches thick. It is yellowish brown, 
friable loam. The underlying material, to a depth of about 
60 inches, is brown loam. In some areas the surface 
layer is loamy sand. In some small areas the subsoil is 
fine sandy loam or sandy loam that is 20 to 30 inches 
thick. There are a few areas where the underlying 
material is greater than 40 inches. In some areas there 
are mottles in the lower part of the underlying material. 
In a few areas the upper part of the subsoil is 
incorporated into the surface layer. 

Included with this soil in mapping are some small, 
lower areas of somewhat poorly drained Crosier and 
Markton soils. Small areas of well drained Metea soils 
and steeper soils are located throughout the unit. Metea 
soils have 20 to 40 inches of sand over the loam 
material. These inclusions make up about 13 percent of 
the unit. 

The permeability of this Wawasee soil is moderate. 
The available water capacity is high. The organic matter 
content of the surface layer is moderately low. Runoff is 
medium. 

Most areas of this soil are used for cultivated crops. 
Corn, soybeans, and small grain are the major crops. 
Some areas are used for hay or are in woodland. 
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This soil is well suited to corn, soybeans, and small 
grain. Erosion and runoff are hazards. They can be 
controlled by terraces, diversions, conservation tillage 
that leaves all or part of the crop residue on the surface, 
contour strips, stripcropping, cover crops, grassed 
waterways, crop rotation, grade stabilization structures, 
or a combination of these practices. Conservation 
practices such as crop residue management, green 
manure crops, spreading of manure, cover crops, and 
conservation tillage help to maintain and improve the 
tilth, moisture content, and organic matter content of this 
soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. Erosion is a hazard. Overgrazing and grazing 
during wet periods are the major management concerns. 
Overgrazing reduces plant density and hardiness and 
causes erosion. Grazing during wet periods causes 
surface compaction, which results in poor soil tilth, 
causes excessive runoff, reduces forage yields, damages 
the sod, and reduces plant density and hardiness. Proper 
stocking, timely deferment of grazing, restricted use 
during wet periods, strip grazing, and frequent grazing 
rotations during the summer months will help control 
erosion, reduce surface compaction, maintain good plant 
density and hardiness, and keep the pasture and soil in 
good condition. 

This soil is well suited to trees. Plant competition is 
severe. Seedlings grow well if competing vegetation is 
controlled by plow planting, site preparation, spraying, 
cutting, or girdling. 

This soil is suitable for building sites. It is moderately 
limited for local roads and streets by frost action. 
Replacing or covering the upper layer of the soil with a 
suitable base material will help control frost action. This 
soil is suitable for septic tank absorption fields. 

This soil is in capability subclass lle and woodland 
suitability subclass 10. 


prime farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in providing the Nation's short- 
and long-range needs for food and fiber. Because the 
amount of this high quality farmland is limited, it should 
be used with wisdom and foresight. 

Prime farmland is the land best suited to producing 
food, feed, forage, fiber, and oilseed crops. It has the 
Soil quality, growing season, and moisture supply needed 
to economically produce sustained high yields of crops 
when it is treated and managed using acceptable 
farming methods. With minimal inputs of economic 
resources, prime farmland produces the highest yields, 
and farming it results in less damage to the environment 
than farming other land. 

Prime farmland may now be cropland, pasture, 
woodland, or other types of land except urban and built- 
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up land or water areas. It must either be used for 
producing food or fiber or available for these uses. 

Prime farmland usually has an adequate and 
dependable supply of moisture from precipitation or 
irrigation. It also has favorable temperatures, an 
adequate growing season, and suitable acidity or 
alkalinity. It has few, if any, rocks and is permeable to 
water and air. Prime farmland is not excessively eroded 
or saturated with water for long periods and is not 
frequently flooded during the growing season. The slope 
gradient is usually less than 6 percent. For more detailed 
information on the criteria for prime farmland, consult the 
local staff of the Soil Conservation Service. 

Nearly 37 percent of Starke County, or about 73,000 
acres, meets the requirements for prime farmland. It is 
scattered throughout the county, but there is not as 
much in the northeast and east-central part. Prime 
farmland is mainly in map units 2 and 3 of the general 
soil map. Approximately 68,000 acres of the prime 
farmland is used for crops, mainly corn and soybeans. 

۸ recent trend in some parts of the county has been 
the conversion of prime farmland to urban use. Such 
loss of prime farmland increases farming on marginal 
lands that generally are more wet or droughty, are 
difficult to cultivate, and are less productive. 

The detailed map units that make up prime farmland in 
Starke County are listed in this section. This list, 
however, is not a recommendation for a particular land 
use. Soils that have limitations—such as a high water 
table, frequent flooding during the growing season, or 
inadequate rainfall—may qualify for prime farmland if 
these limitations are overcome by corrective measures. 


In the following list, these limitations are indicated in 
parentheses. Onsite evaluation is necessary, however, to 
see if the corrective measures are effective. 

The map units that meet the soil requirements for 
prime farmland are: 


Co—Craigmile fine sandy loam, frequently flooded 
(where drained and adequately protected from 
flooding) 

Cp—Craigmile Variant fine sandy loam, rarely flooded 
(where drained) 

CrA—Crosier fine sandy loam, 0 to 3 percent slopes 
(where drained) 

Gf—Gilford sandy loam (where drained) 

MdA—Markton sand, 0 to 3 percent slopes 

Me—Maumee sand (where drained and subirrigated by 
controlling the water table) 

Mh—Maumee mucky sand (where drained and 
subirrigated by controlling the water table) 

Mn—Maumee Variant loamy sand (where drained and 
subirrigated by controlling the water table) 

MpB—Metea loamy sand, 1 to 4 percent slopes 

Nf—Newton loamy sand (where drained and subirrigated 
by contralling the water table) 

Px—Prochaska loamy sand, occasionally flooded (where 
drained and subirrigated by controlling the water 
table) 

Sh—Shoals Variant loam, rarely flooded (where drained) 

So—Suman silt loam, frequently flooded (where drained 
and adequately protected from flooding) 

WwB—Wawasee fine sandy loam, 1 to 8 percent slopes 
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use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the potentials and limitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


crops and pasture 


James M. Schwanke, district conservationist, Soil Conservation 
Service, helped prepare this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some rarely grown in 
the survey area, are identified; the estimated yields of 
the main crops and hay and pasture plants are listed for 


each soil; and the system of land capability classification 
used by the Soil Conservation Service is explained. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed soil map 
units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

More than 115,000 acres in Starke County was used 
for crops and pasture in 1974. Of this total, 4,073 acres 
was used for permanent pasture; 96,885 acres for row 
crops, mainly corn; 3,736 acres for close-grown crops, 
mainly wheat; 2,888 acres for rotation hay and pasture; 
and the rest was specialty crops or idle cropland used 
for conservation purposes (70). 

The potential of the soils in Starke County for 
increased production of food is fair. There are 8 few 
thousand acres of potentially good cropland currently 
used as woodland and pasture. In addition to the reserve 
productive capacity represented by this land, food 
production could also be increased considerably by 
extending the latest crop production technology to all 
cropland in the county. 

Acreage in agricultural land has gradually been 
decreasing as more and more iand is used for urban 
development. it was estimated that in 1967 there was 
about 13,000 acres of urban and built-up land in the 
county (5). Since then this figure has been growing at 
the rate of about 1,000 acres per year. 

Soil draínage is the major problem on about 75 
percent of the cropland and pasture in Starke County. 
Most of the very poorly drained soils, such as Maumee, 
Gilford, Prochaska, and Newton soils, are artificially 
drained for satisfactory use in agricultural production. A 
few areas of these soils, however, cannot be 
economically or satisfactorily drained. These are mostly 
depressional areas of the Houghton, Adrian, and 
Edwards soils where drainage ditches to a suitable outlet 
would have to be deep and extend for great distances. 

Unless artificially drained, the somewhat poorly 
drained soils are so wet that crops are damaged during 
most years. In this category are the Crosier, Shoals 
Variant, and Watseka soils. 

The design requirements of both surface and 
subsurface systems varies with the kind of soil. A 
combination of surface drainage and subsurface 
drainage is needed for row cropping on the very poorly 
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drained soils and the somewhat poorly drained soils. 
Drains have to be more closely spaced in soils with 
moderately slow permeability than in soils that are more 
permeable. Subsurface drainage is moderately slow in 
Suman soils. Finding adequate outlets for subsurface 
drainage is difficult in some areas of soils such as 
Newton, Adrian, Houghton, and Edwards soils. 

Wawasee soil has good natural drainage most of the 
year, but it tends to dry out slowly after rains. Commonly 
mapped with Wawasee soils are small areas of wetter 
soils along drainageways and in swales. Artificial 
drainage is needed in some of these wetter areas. 

Organic soils oxidize and subside when the water in 
the pore space is replaced by air. This can be controlled, 
however, by the use of special drainage systems to 
regulate the depth and period of drainage. Keeping the 
water tabie at the level required for crops during the 
growing season and raising it to the surface during other 
parts of the year minimizes the oxidation and subsidence 
of organic soils. Information on drainage designs for 
each kind of soil is contained in the Technical Guide 
available in the local office of the Soil Conservation 
Service. 

Soil blowing is a major soil problem on about 85 
percent of the cropland and pasture in Starke County. It 
is a hazard on mineral soils that have a sandy surface, 
especially when left bare of vegetation. When drained, 
the wet, sandy mineral soils and muck soils may even 
become droughty and subject to soil blowing. Soil 
blowing can damage emerging crops and remove many 
tons of topsoil from an acre of land each year. It can be 
controlled, however, by windbreaks, proper use of crop 
residues, conservation tillage, stripcropping, cover crops, 
a combination of these practices, or permanent 
vegetation. 

Water erosion is a major problem on about 2 percent 
of the cropland and pasture in Starke County. Most of 
this erosion is in the southeastern part of the county. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the 
surface layer is lost and the subsoil is incorporated into 
the plow layer. This is especially damaging on soils that 
tend to be droughty, such as Plainfield and Metea soils. 
In some sloping fields, preparing a good seedbed and 
tilling are difficult in spots because the original friable 
surface layer has been eroded away. Such spots are in 
areas of Wawasee soils. Second, soil erosion results in 
the pollution of streams by sediment and the reduction 
of water quality for municipal use, for recreation, and for 
fish and wildlife. 

Erosion control practices generally provide surface 
cover, reduce runoff, and increase infiltration. A cropping 
system that keeps vegetative cover on the soil for 
extended periods can limit erosion losses to amounts 
that will not reduce the productive capacity of the soils. 

On some soils in Starke County, such as Wawasee 
and Plainfield soils, contour tillage will help control 
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erosion and runoff. Conservation tillage, cover crops, 
and leaving crop residues on the surface help to 
increase infiltration and reduce erosion and runoff on the 
sloping soils. No tillage for corn, which is common on an 
increasing acreage, is also effective. 

Diversions and parallel tile outlet terraces, which are 
used to shorten slopes, are effective in reducing sheet, 
rill, and gully erosion. They are most practical on deep, 
well drained soils such as Wawasee, Plainfield, and 
Metea soils that are susceptible to erosion. They have 
also proven effective on Markton soils. The benefits of 
terracing include a reduction in the loss of soil and 
associated fertilizer elements; a reduction in sediment 
damage to crops and water courses; a reduction in the 
amount of pesticides entering water supplies; and a 
reduction in the need for grassed waterways, which take 
productive land out of row crops. Terraces also make it 
easier to farm on the contour and reduce fuel 
consumption. 

Because of the large number of open ditches in the 
county, many grade stabilization structures are needed. 
These structures reduce erosion where surface water 
drains into an open ditch. Structures are needed in open 
ditches where there is too much grade and the water 
moves so rapidly that erosion is a problem on the sides 
and bottom of the channel. 

Soil fertility in Starke County ranges from one extreme 
to the other. Fertility is moderate in most loamy upland 
soils and low in most sandy upland soils. Most loamy 
upland soils, such as Wawasee and Crosier soils, are 
naturally neutral to medium acid. Most sandy upland 
soils, such as Plainfield and Brems soils, are naturally 
neutral to very strongly acid. 

The soils on flood plains, such as Craigmile Variant 
and Shoals Variant soils, are neutral to medium acid and 
are naturally higher in plant nutrients than most upland 
soils. The very poorly drained soils, such as Gilford and 
Maumee soils, are in depressional areas and in broad 
flat areas. They normally are medium acid to neutrai and 
are high in plant nutrients. The muck soils in Starke 
County, such as Toto, Houghton, and Adrian soils, are 
neutral to medium acid and are high in most plant 
nutrients. 

Most of these soils require additions of lime or fertilizer 
for good crop production. Any additions of lime and 
fertilizer, however, should be based on soil tests, the 
need of the crop, and the desired level of yields. The 
Cooperative Extension Service can help in determining 
the kinds and amounts of fertilizer and lime to apply. 

Soil #/th is an important factor in the germination of 
seeds and in the infiltration of water into the soil. Soils 
with good tilth are granular and porous. 

Many of the soils used for crops in Starke County 
have a sand, loamy sand, sandy loam, fine sandy loam, 
or mucky surface layer that is dark and moderate, high, 
or very high in organic matter content. Generally, the 
structure of these soils is moderate to weak, which 
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allows good infiltration of water into the soil. 
Conservation practices such as conservation tillage, crop 
residue management, green manure crops, and cover 
crops help to maintain and improve the tilth and organic 
matter content of these soils. 

The dark Suman soils are loamy. Tillage of these soils 
when they are too wet results in large clods that become 
firm when they dry. These clods make it difficult to 
prepare a seedbed. 

Field crops suited to the soils and climate of Starke 
County include some that are rarely grown. Corn, 
soybeans, and wheat are the main crops. Oats and rye 
are grown to a limited extent. Grasses and legumes 
grown include fescue, bromegrass, timothy, crownvetch, 
clover, and alfalfa. 

Specialty crops are of commercial importance in 
Starke County. A moderate acreage is used for 
vegetables, small fruits, and mint. Deep soils that have 
good natural drainage and that warm up early in the 
spring are especially well suited to many early 
vegetables and small fruits. These include Metea, 
Ormas, Wawasee, Plainfield, and Brems soils. Metea, 
Ormas, Plainfield, and Brems soils would need irrigation 
for optimum production. Crops can generally be planted 
and harvested earlier on all these soils than on the other 
soils in the survey area. 

When adequately drained, the muck soils in the county 
are well suited to a wide variety of vegetable crops and 
mint. Proper management will insure good yields for 
many years. 

Most of the excessively drained, somewhat 
excessively drained, well drained, and moderately well 
drained soils in Starke County are suitable for orchards 
and nursery plants. Soils in low lying areas, where frost 
is frequent and air movement is poor, generally are 
poorly suited to orchards. 

Information and suggestions for growing specialty 
crops can be obtained from local offices of the 
Cooperative Extension Service and the Soil Conservation 
Service. 


yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown ritate 6. in any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
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appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 6 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils. 


land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability 
classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for woodland and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subciass, and unit. Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Homan numerals ۱ through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations that restrict their use. 

Class || soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. | 

Class II! soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 


40 


Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, 6 w, s, or 
c, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
woodiand, wildlife habitat, or recreation. 

The acreage of sails in each capability class and 
subclass is shown i he capability classification 
of each map unit is given in the section "Detailed soil 
map units." 


woodiand management and productivity 


Mitchell G. Hassler, forester, Soil Conservation Service, helped 
prepare this section. 


Woodland makes up about 23,000 acres, or 12 
percent of the county. A significant acreage is in the 
Kankakee State Fish and Game Area. The rest is 
privately owned. 

Virgin forest once covered almost all of the uplands in 
Starke County, but the trees have been cleared on most 
of the land suitable for cultivation. Many of the remaining 
areas of woodland have soils that are too droughty, too 
steep, or too wet for farming to be practical. 

The largest areas of woodland are in map units 3 and 
4 of the general soil map. The most common trees on 
the uplands are black oak, white oak, eastern white pine, 
red pine, and jack pine. The main species on bottom 
lands and wet upland areas are pin oak, cottonwood, 
river birch, sycamore, and silver maple. 

Much of the commercial woodland could be improved 
by thinning out mature trees and undesirable species. 
Protection from grazing and fire and control of disease 
and insects are also needed. The Soil Conservation 
Service, the Indiana Department of Natural Resources, 
or the Cooperative Extension Service can help determine 
specific woodland management needs. 

Table 8 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination (woodland suitability) symbol for 
each soil. Soils assigned the same ordination symbol 
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require the same general management and have about 
the same potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for 
important trees. The number 1 indicates very high 
productivity; 2, high; 3, moderately high; 4, moderate; 
and 5, low. The second part of the symbol, a letter, 
indicates the major kind of soil limitation. The letter x 
indicates stoniness or rockiness; w, excessive water in or 
on the soil; ۸ toxic substances in the soil; d, restricted 
root depth; c, clay in the upper part of the soil; s, sandy 
texture; f, high content of coarse fragments in the soil 
profile; and r, steep slopes. The letter o indicates that 
limitations or restrictions are insignificant. If a soil has 
more than one limitation, the priority is as follows: x, w, t, 
d, c, s, f, and r. 

In fable B sight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is s/ght if the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road 
construction, and severe if intensive management or 
special equipment and methods are needed to prevent 
excessive loss of soil. 

Ratings of eguipment limitation reflect the 
characteristics and conditions of the soil that restrict use 
of the equipment generally needed in woodland 
management or harvesting. A rating of s/ight indicates 
that use of equipment is not limited to a particular kind of 
equipment or time of year; moderate indicates a short 
seasonal limitation or a need for some modification in 
management or in equipment; and severe indicates a 
seasonal limitation, a need for special equipment or 
management, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
slight indicates that the expected mortality is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of windthrow hazard are based on soil 
characteristics that affect the development of tree roots 
and the ability of the soil to hold trees firmly. A rating of 
slight indicates that a few trees may be blown down by 
normal winds; moderate, that some trees will be blown 
down during periods of excessive soil wetness and 
strong winds; and severe, that many trees are blown 
down during periods of excessive soil wetness and 
moderate or strong winds. 

The potentia! productivity of merchantable or common 
trees on a soil is expressed as a sife index. This index is 
the average height, in feet, that dominant and 
codominant trees of a given species attain in a specified 
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number of years. The site index applies to fully stocked, 
even-aged, unmanaged stands. Commonly grown trees 
are those that woodland managers generally favor in 
intermediate or improvement cuttings. They are selected 
on the basis of growth rate, quality, value, and 
marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. 


windbreaks and environmental plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, hold snow on the fields, and provide food and 
cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 9 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates irj table 9 hre based on 
measurements and observation of established plantings 
that have been given adeguate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a nursery. 


recreation 


Starke County has several areas of scenic and 
geologic interest. These areas are used for camping, 
hiking, hunting, fishing, sightseeing, picnicking, and 
boating. Public lands available for recreation include 
Kankakee State Fish and Game Area, Jasper Pulaski 
Fish and Wildlife Area, and Bass and Koontz Lake 

The soils of the survey area are rated in 
according to limitations that affect their suitability Tor 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
Site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
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capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

id table 10, ከ degree of soil limitation is expressed 
as slight, moderate, or severe. S/ight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in tablo 10 ban be supplemented by 
other information in this-survey, for example, 
interpretations for septic tank absorption fields in table 

[18 nd interpretations for dwellings without basements 
and for local roads and streets 46፡12. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
Sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails tor hiking, horseback riding, and 
bicycling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
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when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


wildlife habitat 


James D. McCall, wildlife biologist, Soil Conservation Service, helped 
prepare this section. 


Starke County has a large and varied population of 
fish and wildlife. The streams and lakes support suckers, 
carp, lake perch, bluegills, northern pike, crappies, 
sunfish, dog fish, catfish, and bass. The lakes and 
wetlands also provide resting and feeding areas for 
migratory waterfowl in fall and spring. White-tailed deer, 
squirrels, thrushes, woodpeckers, raccoon, and opossum 
inhabit the wooded areas. Ouail, cottontails, 
woodchucks, and many types of songbirds live in the 
open areas. 

Many areas can be improved for wildlife by increasing 
the food, water supply, and cover that wildlife need. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

id table 11] the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 
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The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, sorghum, oats, and rye. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, timothy, crownvetch, bromegrass, clover, and 
alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are bluestem, goldenrod, pokeweed, 
ragweed, crabgrass, dandelion, dock, and switchgrass. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of ۱ 
hardwood trees and shrubs are depth of the root zone, 
the available water capacity, and wetness. Examples of 
these plants are oak, riverbirch, maple, tulip tree, willow, 
walnut, cherry, appie, hawthorn, hickory, blackberry, and 
blueberry. Examples of fruit-producing shrubs that are 
suitable for planting on soils rated good are Russian- 
olive, autumn-olive, crabapple, serviceberry, hazelnut, 
elderberry, blackberry, and wild grape. 

Coniferous plants furnish browse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, tamarack, 
Spruce, cedar, and juniper. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aguatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, cattails, wild millet, rushes, 
sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
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water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, pheasant, robin, red-winged 
blackbird, meadowlark, field sparrow, cottontail, kilideer, 
red fox, and woodchuck. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include 
woodcock, thrushes, woodpeckers, weasel, skunks, 
opossum, squirrels, gray fox, raccoon, and white-tailed 
deer. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, shore birds, 
rails, kingfishers, muskrat, mink, and beaver. 


engineering 


Max L. Evans, engineer, Soil Conservation Service, helped prepare 
this section. 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the "Soil properties" section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not sile specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 
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Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservatio (ig. 7; and (B) predict performance of 
proposed small structures and pavements by comparing 
the performance of existing similar structures on the 
same or similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


building site development 


| Table 12 $hows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
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Figure 7.4-Riprap placed along the banks of the Yellow River to help prevent the cutbanks from caving on the Shoals Variant soils. 


filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 
Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and tor dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 


stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 
Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 
Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained, The ratings are based on soil properties, site 
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features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, the available water capacity in the upper 
40 inches, and the content of salts, sodium, and sulfidic 
materials affect plant growth. Flooding, wetness, slope, 
stoniness, and the amount of sand, clay, or organic 
matter in the surface layer affect trafficability after 
vegetation is established. 


sanitary facilities 


| Table 13 bhows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorabie or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
| Table 13 hiso shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances reguire that this material be of a certain 
thickness. 
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Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil materlal for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 13 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. in a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 13 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated ` 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 
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Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excessive gravel are the best 
cover for a landfill. Clayey soils are sticky or cloddy and 
are difficult to spread; sandy soils are subject to soil 
blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


construction materials 


[Table 14 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Hoadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
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plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table ۷ 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
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of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


water management 


| Table 15 lives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas; embankments, dikes, and levees; and aguifer-fed 
ponds. The limitations are considered sight if soil 
properties and site features are generally favorable for 
the indicated use and limitations are minor and are easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
Site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, and grassed 
waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
Soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
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compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Aquifer-fed excavated ponds are pits or dugouts that 
extend to a ground-water aquifer or to a depth below a 
permanent water table. Excluded are ponds that are fed 
only by surface runoff and embankment ponds that 
impound water 3 feet or more above the original surface. 
Excavated ponds are affected by depth to a permanent 
water table, permeability of the aquifer, and quality of the 
water as inferred from the salinity of the soil. Depth to 
bedrock and the content of large stones affect the ease 
of excavation. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as salts, sodium, or sulfur. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of wind erosion, low available water 
capacity, restricted rooting depth, toxic substances such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


soil properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
Soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
&ey soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


engineering index properties 


| Table 16 gives estimates of the engineering 
classification and of the range of index properties for.the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and their morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. "Loam," for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If a soil is as much as 15 or 20 percent 
particles coarser than sand, an appropriate modifier is 
added, for example, '“gravelly.” Textural terms are 
defined in the Glossary: 


Classification of the soils is determined according to 
the Unified soil classification system (Z) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
Soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM. 


The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through ۸-7 on the basis of 
grain-size distribution, liguid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, ۸-2-7, A-7-5, or A-7-6. 

Hock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 
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physical and chemical properties 


Table 17 |shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

C/ay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earth-moving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
. affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
Soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 
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Heaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
erosion in cultivated areas. The groups indicate the 
susceptibility of soil to wind erosion and the amount of 
soil lost. Soils are grouped according to the following 
distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 
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2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control wind 
erosion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

AL. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control wind erosion 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
Soil at various stages of decomposition. 

In the estimated content of organic matter of 
the plow layer is expressed as a percentage, by weight, 
of the soil material that is less than 2 millimeters in 
diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. ۱۱ is a source of nitrogen and 
other nutrients for crops. 


soil and water features 


Table 18|gives estimates of various soil and water 


features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 
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Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams or by runoff from 
adjacent slopes. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 


are not considered flooding. 
Table 18|gives the frequency and duration of flooding 


and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasional that it 
occurs on an average of no more than once in 2 years; 
and frequent that it occurs on an average of more than 
once in 2 years. Duration is expressed as very brief if 
less than 2 days, brief if 2 to 7 days, and /ong if more 
than 7 days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 
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High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 18 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched, artesian, or apparent; and the months of the 
year that the water table commonly is high. A water table 
that is seasonally high for less than 1 month is not 
indicated i table 16. | 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An 
artesian water table is under hydrostatic head, generally 
beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
A perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Depth to bedrock is based on many soil borings and 
on observations during soil mapping. If the rock is soft or 
fractured, excavations can be made with trenching 
machines, backhoes, or small rippers. If the rock is hard 
or massive, blasting or special eguipment generally is 
needed for excavation. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 


segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (8). Beginning 
with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. 
Classification is based on soil properties observed in the 
field or inferred from those observations or from 
laboratory measurements. اسا‎ the soils of the 
survey area are classified according to the system. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Entisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Psamments (Psamm, 
meaning sand, plus ents, from Entisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Udipsamments (Udi, meaning 
humid, plus psamments, the suborder of the Entisols that 
have à sandy particle size class). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Udipsamments. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biologica! activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, siope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is mixed, mesic Typic 
Udipsamments. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the underlying 
material can differ within a series. 


soil series and their morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual (7). Many of 
the technical terms used in the descriptions are defined 
in Soil Taxonomy (8). Unless otherwise stated, colors in 
the descriptions are for moist soil. Following the pedon 
description is the range of important characteristics of 
the soils in the series. 

The map units of each soil series are described in the 
section "Detailed soil map units." 


Adrian series 


The Adrian series consists of deep, very poorly 
drained soils. The permeability is moderately slow to 
moderately rapid in the organic material and rapid in the 
lower part of the profile. These soils are on outwash 
plains, lake plains, and end moraines. They formed in 
organic deposits over sandy sediment. Slopes range 
from 0 to 2 percent. 

Adrian soils are similar to Edwards, Houghton, 
Napoleon, and Toto soils and are commonly adjacent to 
Maumee soils. Edwards soils formed in 16 to 50 inches 
of muck over marl. Houghton and Napoleon soils formed 
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in muck that is more than 51 inches deep; Toto soils 
formed in 16 to 35 inches of muck over coprogenous 
earth, marl, and sand. Maumee soils are sandy and are 
in slightly higher areas. 

Typical pedon of Adrian muck, drained, in a cultivated 
field, 2,490 feet west and 90 feet north of the southeast 
corner, sec. 36, T. 33 N., R. 2 W. 


Qap--0 to 8 inches; black (N 2/0) broken face and 
rubbed sapric material; 25 percent fiber, 4 percent 
rubbed; weak medium granular structure; very 
friable; many fine and very fine roots; mostly 
herbaceous fiber; 5 percent mineral content; 
medium acid; abrupt smooth boundary. 

Oa2—8 to 20 inches; black (10YR 2/1) broken face and 
rubbed sapric material; 40 percent fiber, 8 percent 
rubbed; strong medium platy structure; friable; few 
fine roots; mostly herbaceous fiber; few woody 
fragments 1 to 3 inches in diameter; 3 percent 
mineral content; medium acid; clear smooth 
boundary. 

Oa3— 20 to 36 inches; very dark brown (10YR 2/2) 
broken face sapric material, black (10YR 2/1) 
rubbed; 50 percent fiber, 8 percent rubbed; massive; 
friabie; mostly herbaceous fiber; 8 percent mineral 
content; at a depth of 35 inches is a 1-inch-thick, 
very dark gray (N 3/0) sapric muck lens with 20 
percent mineral content; medium acid; abrupt wavy 
boundary. 

۱۱۱9-36 to 55 inches; gray (10YR 5/1) sand; single 
grain, loose; 1/8-inch-thick lens of silt loam; neutral; 
clear wavy boundary. 

۱۱۵2-55 to 60 inches; grayish brown (10YR 5/2) sand; 
single grain; loose; neutral. 


The organic material is 16 to 50 inches thick. It ranges 
from medium acid to neutral. The material primarily is 
herbaceous. Some pedons contain woody fragments 1 
to 6 inches in diameter. 

The surface tier is black (10YR 2/1 or N 2/0). Fiber 
content is dominantly less than 8 percent when rubbed. 
in some pedons mineral content is as much as 8 
percent. The subsurface and bottom tiers have hue of 
7.5YR or 10YR, value of 2 or 3, and chroma of 1 or 2, or 
has hue of N and value of 2 or 3. They are primarily 
sapric material, but thin layers of hemic material with a 
combined thickness of less than 10 inches are in some 
pedons. Fiber content is dominantly less than 10 percent 
when rubbed. In some pedons mineral content is as 
much as 12 percent. The organic layer immediately 
above the IIC horizon has a mineral content of as much 
as 50 percent. The IIC horizon has hue of 10YR, value 
of 3 to 6, and chroma of 1 to 3. It is neutral or slightly 
acid. 


Soil survey 


Algansee series 


The Algansee series consists of deep, somewhat 
poorly drained, rapidly permeable soils. These soils are 
on flood plains and formed in sandy alluvial deposits. 
Slopes range from 0 to 3 percent. In Starke County, 
these soils have a slightly higher clay content in the A 
horizon than defined for the Algansee series. This 


` difference does not alter their usefulness or behavior. 


The Algansee soils are similar to Algansee Variant 
soils and are commonly adjacent to Craigmile, Craigmile 
Variant, and Prochaska soils. Algansee Variant soils 
have more clay in the lower part of the profile than do 
Algansee soils. Craigmile soils have a mollic epipedon, 
are grayer in the upper part of the profile, and have more 
clay in the upper part of the profile. They are in wetter 
depressional areas. Craigmile Variant soils have more 
clay in the upper part of the profile. They are in slightly 
higher areas. Prochaska soils have a mollic epipedon 
and are grayer in the upper part of the profile. They are 
in wetter depressional areas. 

Typical pedon of Algansee fine sandy loam, 
occasionally flooded, in a cultivated field, 500 feet east 
and 1,570 feet north of the southwest corner, sec. 15, T. 
33 N., R. 2 W. 


Ap— to 9 inches; dark brown (10YR 3/3) fine sandy 
loam, pale brown (10YR 6/3) dry; weak fine 
subangular blocky structure; very friable; common 
very fine roots; medium acid; abrupt smooth 
boundary. 

A12—9 to 12 inches; dark brown (10YR 3/3) very fine 
sandy loam, pale brown (10YR 6/3) dry; common 
fine distinct dark gray (10YR 4/1) and dark brown 
(7.5 YR 4/4) mottles; weak fine subangular blocky 
structure; very friable; common very fine roots; 
medium acid; abrupt smooth boundary. 

C1—12 to 16 inches; dark brown (10YR 4/3) fine sand; 
many fine faint dark grayish brown (10YR 4/2), 
many fine distinct grayish brown (10YR 5/2), and 
many fine prominent yellowish red (5YR 4/6) 
mottles; weak fine subangular blocky structure; very 
friable; slightly acid; abrupt wavy boundary. 

C2—16 to 22 inches; dark brown (10YR 4/3) loamy fine 
sand; many medium distinct grayish brown (10YR 
5/2), common fine distinct strong brown (7.5YR 5/6) 
and few fine prominent yellowish red (5YR 4/6) 
mottles; weak fine subangular blocky structure; very 
friable; slightly acid; gradual wavy boundary. 

C3—22 to 26 inches; grayish brown (10YR 5/2) loamy 
fine sand; common medium distinct dark gray (10YR 
4/1), common fine distinct strong brown (7.5YR 
5/6), and few fine prominent reddish brown ۳ 
4/4) mottles; single grain; loose; few 1/4-inch-thick 
lenses of very dark grayish brown (10YR 3/2) fine 
sand; neutral; gradual wavy boundary. 

C4—26 to 31 inches; brown (10YR 5/3) fine sand; 
common medium faint grayish brown (10YR 5/2), 
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common medium distinct yellowish brown (10YR 
5/4), and common fine distinct strong brown (7.5 YF 
5/6) mottles; single grain; loose; few 1/4-inch-thick 
lenses of very dark grayish brown (10YR 3/2) fine 
sand; slight effervescence; mildly alkaline; gradual 
wavy boundary. 

C5—31 to 37 inches; brown (7.5YR 5/4) fine sand; few 
fine distinct gray (10YR 5/1), many medium distinct 
grayish brown (10YR 5/2), few medium distinct 
yellowish brown (10YR 5/6), and few fine prominent 
yellowish red (5YR 4/6) mottles; single grain; loose; 
few 1/4-inch-thick lenses of very dark gray (10YR 
3/1) fine sand; slight effervescence; mildly alkaline; 
gradual wavy boundary. 

C6—37 to 42 inches; grayish brown (10 YR 5/2) loamy 
fine sand; common medium faint gray (10YR 5/1) 
and light brownish gray (10YH 6/2), few medium 
distinct brownish yellow (10 YR 6/6), and few fine 
prominent dark red (2.5YR 3/6) mottles; single 
grain; loose; few 1/4-inch to 1-inch-thick lenses of 
dark grayish brown (10 YR 4/2) silt loam; slight 
effervescence; mildly alkaline; gradual wavy 
boundary. 

C7—42 to 50 inches; grayish brown (10YR 5/2) fine 
sand; common medium faint brown (10YR 5/3), 
many medium distinct yellowish brown (10YR 5/4), 
common fine distinct strong brown (7.5YR 5/6), and 
few fine prominent yellowish red (BYR 5/8) mottles; 
single grain; loose; slight effervescence; mildly 
alkaline; gradual wavy boundary. 

C8—50 to 60 inches; brown (10YR 5/3) fine sand; few 
medium faint pale brown (10YR 6/3), common 
medium distinct light brownish gray (10YR 6/2), 
common fine distinct strong brown (7.5YR 5/6), and 
few fine prominent yellowish red (BYR 4/6) mottles; 
single grain; loose; few 1/4-inch-thick lenses of dark 
gray (10YR 4/1) silt loam; slight effervescence; 
mildly alkaline. 


The ۸ horizon has hue of 10YR, value of 3 or 4, and 
chroma of 2 or 3. It is fine sandy loam, very fine sandy 
loam, or loamy fine sand. The C horizon has hue of 
7.5YR or 10 YR, value of 3 to 5, and chroma of 2 to 4. It 
is loamy fine sand, fine sand, sand, or loamy sand. Most 
pedons have thin strata of sandy loam, fine sandy loam, 
loam, or silt loam. The C horizon ranges from medium 
acid to mildly alkaline. 


Algansee Variant 


The Algansee Variant consists of deep, somewhat 
poorly drained soils. The permeability is rapid in the 
sandy material and moderately rapid in the loamy and 
silty material. These soils are on flood plains and formed 
in alluvium consisting of sandy deposits over loamy and 
silty sediment (fig. 8]. Slopes range from 0 to 2 percent. 

Algansee Variant soils are similar to Algansee soils 
and are commonly adjacent to Craigmile, Prochaska, and 
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Figure 8..-Profile of Algansee Variant sand, occasionally 
flooded. Note the original soil surface at a 
depth of about 60 centimeters. 


Suman soils. Algansee soils have less clay in the lower 
part of the profile than do Algansee Variant soils. 
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Craigmile and Suman soils have mollic epipedons, have 
more clay, and are grayer in the upper part of the profile. 
They are in wetter depressional areas. Prochaska soils 
have a mollic epipedon, have less clay in the lower part 
of the profile, and are grayer in the upper part of the 
profile. They are in wetter depressional areas. 

Typical pedon of Algansee Variant sand, occasionally 
flooded, in a cuitivated field, 60 feet east and 710 feet 
north of the southwest corner, sec. 18, T. 33 N., R. 2 W. 


Ap— to 9 inches; dark brown (10YR 3/3) sand, pale 
brown (10YR 6/3) dry; weak fine granular structure; 
very friable; many fine and very fine roots; neutral; 
abrupt smooth boundary. 

C1—9 to 22 inches; yellowish brown (10YR 5/4) sand; 
many medium faint yellowish brown (10YR 5/6) and 
few medium distinct strong brown (7.5YR 5/8) 
motties; single grain; loose; few fine and very fine 
roots; few 1/4-inch-thick lenses of dark brown 
(10YR 3/3) loamy sand; neutral; abrupt wavy 
boundary. 

C2— 2? to 29 inches; yellowish brown (10YR 5/4) sand; 
many medium distinct yellowish brown (10YR 5/8) 
and light brownish gray (10YR 6/2) and few fine 
distinct dark yellowish brown (10YR 4/6) mottles; 
single grain; loose; few 1/4-inch-thick lenses of dark 
brown (10 YR 3/3) loamy sand; neutral; abrupt wavy 
boundary. 

llAb—29 to 40 inches; very dark gray (10YR 3/1) sandy 
loam; moderate medium subangular blocky 
structure; friable; common red (2.5YR 4/8) root 
channels; neutral; clear wavy boundary. 

۱039-40 to 53 inches; dark gray (10YR 4/1) sandy 
loam; few medium distinct dark brown (7.5YR 3/4) 
and many medium distinct yellowish brown (10YR 
5/4) mottles; weak medium subangular blocky 
structure; friable; common red (2.5YR 4/8) root 
channels; neutral; abrupt wavy boundary. 

IIC4g—53 to 60 inches; gray (10YR 5/1) silt loam; many 
medium distinct yellowish brown (10YR 5/4) mottles; 
massive; friable; thin lenses of yellowish brown 
(10YR 5/4) loamy sand; neutral. 


The sandy overwash is 20 to 40 inches thick. The Ap 
horizon has hue of 10YR, value of 3 or 4, and chroma of 
1 to 3. It is sand, loamy sand, or loamy fine sand. The C 
horizon has hue of 10YR, value of 4 to 7, and chroma of 
1 to 4. It is fine sand, sand, coarse sand, loamy sand, or 
loamy fine sand. It ranges from neutral to medium acid. 
The IIAb horizon has hue of 10YR or neutral, value or 2 
to 4, and chroma of 0 to 2. It is silt loam, sandy loam, 
fine sandy loam, or loam. It is neutral or slightly acid. 
The و۱‎ horizon has hue of 10YR, value of 2 to 6, and 
chroma of 1 or 2. It is sandy loam, loam, silt loam, or 
fine sandy loam and is neutral or slightly acid. Some 
pedons have a IIIC horizon. 


Soil survey 


Brems series 


The Brems series consists of deep, moderately well 
drained, rapidly permeable soils on outwash plains. 
These soils formed in sandy deposits. Slopes range from 
O to 3 percent. In Starke County, these soils do not have 
mottles with chroma of 2 or less within 40 inches of the 
surface, which is uncharacteristic of the Brems series. 
This difference does not alter their usefulness or 
behavior. 

Brems soils are commonly adjacent to Maumee, 
Morocco, Plainfield, and Watseka soils. Maumee soils 
have a mollic epipedon and are grayer throughout the 
profile than Brems soils. They are in wetter depressional 
areas. Morocco soils have gray mottles above a depth of 
20 inches and are in slightly lower areas. Plainfield soils 
are browner in the lower part of the pedon and are on 
higher ridges and knolls. Watseka soils have a mollic 
epipedon and are grayer in the solum. They are in 
slightly lower areas. 

Typical pedon of Brems sand, 0 to 3 percent slopes, in 
a cultivated field, 400 feet east and 320 feet north of the 
center, sec. 6, T. 33 N., R. 1 W. 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
sand, light brownish gray (10YR 6/2) dry; weak fine 
granular structure; very friable; many fine and very 
fine roots; slightly acid; abrupt smooth boundary. 

B21—-8 to 15 inches; strong brown (7.5YR 5/8) sand; 
few fine distinct yellowish red (SYR 5/8) mottles; 
weak fine granular structure; very friable; common 
fine and very fine roots; medium acid; clear wavy 
boundary. 

822-15 to 23 inches; yellowish brown (10YR 5/8) sand; 
few fine distinct strong brown (7.5YR 5/8) mottles; 
weak fine granular structure; very friable; common 
fine and very fine roots; strongly acid; clear wavy 
boundary. 

823-23 to 28 inches; yellowish brown (10YR 5/8) sand; 
many medium distinct strong brown (7.5YR 5/8) 
mottles; weak fine granular structure; very friable; 
few fine roots; medium acid; clear irregular 
boundary. 

B3—28 to 44 inches; yellowish brown (10YR 5/6) sand; 
many medium distinct pale brown (10 YR 6/3), 
common fine distinct strong brown (7.5YR 5/8) and 
few fine prominent yellowish red (SYR 5/8) mottles; 
single grain; loose; medium acid; clear wavy 
boundary. 

C1—44 to 48 inches; light yellowish brown (10YR 6/4) 
sand; many medium faint pale brown (10YR 6/3) 
and many medium distinct yellowish brown (10YR 
5/6) mottles; single grain; very friable; slightly acid; 
clear wavy boundary. 

C2—48 to 60 inches; pale brown (10YR 6/3) sand; many 
medium distinct yellowish brown (10YR 5/4), few 
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fine faint light brownish gray (10YR 6/2) and few 
fine prominent yellowish red (5YR 5/8) mottles; 
single grain; very friable; slightly acid. 


The solum is 35 to 50 inches thick. The Ap horizon 
has hue of 10YR, value of 3 to 5, and chroma of 2 or 3. 
It is sand or loamy sand. The B2 horizon has hue of 
10YR or 7.5YR, value of 5 or 6, and chroma of 4 to 8. It 
is sand or loamy sand and ranges from medium acid to 
very strongly acid. The C horizon has hue of 10 YR, value 
of 5 or 6, and chroma of 3 to 6. 


Coloma series 


The Coloma series consists of deep, somewhat 
excessively drained, rapidly permeable soils on outwash 
plains. These soils formed in sandy sediment. Slopes 
range from 0 to 6 percent. 

Coloma soils are similar to Plainfield soils and are 
commonly adjacent to Brems and Morocco soils. 
Plainfield, Brems, and Morocco soils do not have thin, 
banded A&B horizons above a depth of 60 inches. 
Brems soils are grayer than Coloma soils in the lower 
part of the profile and are in slightly lower areas. 
Morocco soils are grayer throughout the profile and are 
in lower areas. 

Typical pedon of Coloma sand, 0 to 6 percent slopes, 
in a cultivated field, 180 feet east and 825 feet north of 
the center, sec. 27, T. 32 N., R. 3 W. 


Ap—0 to 10 inches; dark brown (10YR 3/3) sand, pale 
brown (10YR 6/3) dry; weak medium granular 
structure; very friable; common very fine roots; 
medium acid; abrupt smooth boundary. 

A2—10 to 20 inches; yellowish brown (10YR 5/4) sand; 
weak medium subangular blocky structure; very 
friable; few very fine roots; medium acid; gradual 
wavy boundary. 

A&B—20 to 60 inches; light yellowish brown (10YR 6/4) 
sand (A part); single grain; loose; and bands of dark 
brown (7.5YR 4/4) loamy sand (B part); massive; 
very friable; bands are below a depth of 40 inches; 
bands are 1/8 to 1 inch thick, are discontinuous, 
and have a cumulative thickness of 4 inches; clay 
Y connect sand grains in the bands; medium 
acid. 


The solum is 50 inches to many feet thick. The A 
horizon has hue of 10YR, value of 3 or 4, and chroma of 
2 or 3. The A2 horizon has hue of 10YR, value of 4 or 5, 
and chroma of 3 or 4. The A part of the A&B horizon 
has hue of 10YR, value of 5 or 6, and chroma of 4. The 
B part has hue of 7.5YR or 10YR, value of 4 or 5, and 
chroma of 4 to 6. It is medium acid or strongly acid. 
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Craigmile series 


The Craigmile series consists of deep, very poorly 
drained soils. The permeability is moderately rapid in the 
loamy material and rapid in the sandy material. These 
Soils are on flood plains and formed in alluvium 
consisting of loamy sediment over sandy deposits. 
Slopes range from 0 to 2 percent. 

Craigmile soils are similar to Prochaska and Suman 
soils and are commonly adjacent to Algansee and 
Algansee Variant soils. Prochaska soils have less clay in 
the upper part of the profile than do Craigmile soils. 
Suman soils have more clay in the upper part of the 
profile. Algansee and Algansee Variant soils have an 
ochric epipedon, are browner, and have less clay in the 
upper part of the profile. They are on slightly higher 
areas. 

Typical pedon of Craigmile fine sandy loam, frequently 
flooded, in a cultivated field, 100 feet west and 1,740 
feet south of the center, sec. 16, T. 33 N., R. 2 W. 


Ap—0 to 9 inches; black (10YR 2/1) fine sandy loam, 
dark gray (10YR 4/1) dry; weak medium subangular 
blocky structure; very friable; common very fine 
roots; slightly acid; abrupt wavy boundary. 

A12—9 to 12 inches; black (10YR 2/1) fine sandy loam, 
gray (10YR 5/1) dry; many fine distinct dark grayish 
brown (10 YR 4/2) mottles; weak medium 
subangular blocky structure; very friable; common 
very fine roots; slightly acid; abrupt wavy boundary. 

Clg—12 to 25 inches; grayish brown (10YR 5/2) fine 
sandy loam; few fine distinct strong brown (7.5YR 
5/8), many fine distinct yellowish brown (10YR 5/4), 
and few fine prominent yellowish red (5YR 5/8) 
mottles; weak medium subangular blocky structure; 
very friable; few very dark gray (10YR 3/1) worm 
and crayfish channels; few thin lenses of grayish 
brown (10YR 5/2) loamy fine sand and silt loam; 
neutral; clear irregular boundary. 

C2g—25 to 30 inches; dark gray (10YR 4/1) loamy sand; 
many medium distinct grayish brown (10YR 5/2) and 
dark yellowish brown (10YR 4/4) and many medium 
faìnt dark grayish brown (10YR 4/2) mottles; single 
grain; loose; neutral; clear irregular boundary. 

C3g—30 to 48 inches; very dark gray (10YR 3/1) loamy 
sand; common fine distinct grayish brown (10YR 
5/2), many medium distinct grayish brown (10YR 
4/2), and few fine distinct strong brown (7.5YR 5/6) 
mottles; single grain; very friable; few thin lenses of 
very dark gray (10YR 3/1) sand and silt loam; 
neutral; clear wavy boundary. 

C4—48 to 60 inches; brown (10YR 5/3) sand; common 
medium distinct yellowish brown (10YR 5/6) mottles; 
single grain; loose; slight effervescence; mildly 
alkaline. 


The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is fine sandy loam, sandy loam, 
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loam, or loamy sand. The C horizon has hue of 10YR, 
value of 3 to 6, and chroma of 1 10 3. It is fine sandy 
loam or loam in the upper part. The C horizon is slightly 
acid or neutral in the upper part. 


Craigmile Variant 


The Craigmile Variant consists of deep, somewhat 
poorly drained soils. The permeability is moderately rapid 
in the loamy material and rapid in the sandy material. 
These soils are on flood plains and formed in alluvium 
consisting of loamy sediment over sandy deposits. 
-Slopes range from 0 to 2 percent. 

Craigmile Variant soils are commonly adjacent to 
Algansee, Craigmile, and Shoals Variant soils. Algansee 
soils have less clay in the upper part of the profile than 
do Craigmile Variant soils. They are in slightly lower 
areas. Craigmile soils have a mollic epipedon and are 
grayer in the upper part of the profile. They are in wetter 
depressional areas. Shoals Variant soils have more clay 
in the subsoil. They are in slightly higher areas. 

Typical pedon of Craigmile Variant fine sandy loam, 
rarely flooded, in a cultivated field, 1,520 feet east and 
160 feet north of the southwest corner, sec. 10, T. 33 N., 
R. 2 W. 


Ap 一 0 to 9 inches; very dark gray (10YR 3/1) fine sandy 
loam, dark grayish brown (10YR 4/2) dry; weak 
medium subangular blocky structure; very friable; 
common fine and very fine roots; slightly acid; 
abrupt smooth boundary. 

B21tg—9 to 23 inches; gray (10YR 5/1) fine sandy loam; 
many medium distinct yellowish brown (10YR 5/6) 
and strong brown (7.5YR 5/8) and few medium 
prominent yellowish red (5YR 5/8) mottles; 
moderate medium subangular blocky structure; 
friable; thin discontinuous dark gray (10YR 4/1) clay 
films on faces of peds; common very fine roots; 
many very dark gray (10YR 3/1) worm casts and 
root channels; thin lenses of loamy sand; slightly 
acid; abrupt wavy boundary. 

B221—23 to 31 inches; brown (10YR 5/3) fine sandy 
loam; many medium distinct strong brown (7.5YH 
5/6), few fine prominent yellowish red (SYR 5/8), 
and common medium distinct gray (10YR 5/1) 
mottles; moderate medium subangular blocky 
structure; friable; thin discontinuous brown (10YR 
5/3) clay films on faces of peds; common very fine 
roots; slightly acid; clear irregular boundary. 

B3—31 to 38 inches; brown (10YR 5/3) loamy fine sand; 
many medium distinct strong brown (7.5YR 5/6), 
few fine prominent yellowish red (SYR 5/8), 
common medium distinct gray (10YR 5/1), and 
common medium faint grayish brown (10YR 5/2) 
mottles; weak medium subangular blocky structure; 
firm, slightly hard when dry; few very fine roots; 
slightly acid; clear wavy boundary. 
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C1—38 to 49 inches; pale brown (10YR 6/3) fine sand; 
common medium distinct yellowish brown (10YR 
5/4) and common medium faint brown (10YR 5/3) 
mottles; single grain; loose; thin lens of very dark 
gray (10YR 3/1) sand; neutral; abrupt wavy 
boundary. 

C2—49 to 60 inches; yellowish brown (10YR 5/4) sand; 
many medium distinct strong brown (7.5YR 5/6) 
mottles; single grain; loose; less than 1 percent 
gravel; thin lenses of black (10YR 2/1) silt loam with 
woody fragments at depths of 49 and 54 inches; 
neutral. 


The solum is 30 to 50 inches thick. The Ap horizon 
has hue of 10YR, value of 3 or 4, and chroma of 1 to 3. 
It is fine sandy ioam or sandy loam. The 821 horizon has 
hue of 7.5YR or 10YR, value of 4 to 6, and chroma of 1 
to 6. It is sandy loam, fine sandy loam, sandy clay loam, 
or loam. Most pedons have thin lenses of sand, loamy 
sand, or silt loam. Reaction is neutral or slightly acid. 
The C horizon has hue of 10YR, value of 5 or 6, and 
chroma of 1 to 4. It is fine sand, sand, or coarse sand. 
Most pedons have thin lenses of fine sandy loam, silt 
loam, loamy fine sand, sand, muck, or woody fragments. 
Reaction is slightly acid or neutral. 


Crosier series 


The Crosier series consists of deep, somewhat poorly 
drained soils. The permeability is moderately slow. These 
soils are on end moraines and formed in loamy glacial 
til. Slopes range from 0 to 3 percent. 

Crosier soils are commonly adjacent to Markton, 
Metea, and Wawasee soils. Markton soils are in the 
same positions as Crosier soils, but have less clay in the 
upper part of the solum. Metea soils have less clay in the 
upper part of the solum and are browner throughout the 
profile. They are on higher ridges and knolls. Wawasee 
soils are browner throughout the profile and are on 
higher positions in the landscape. 

Typical pedon of Crosier fine sandy loam, O to 3 
percent slopes, in a cultivated field, 325 feet west and 
160 feet north of the southeast corner, sec. 1, T. 32 N., 
R. 1 W. 


Ap—0 to 9 inches; dark brown (10YR 3/3) fine sandy 
loam, pale brown (10 YR 6/3) dry; weak medium 
subangular blocky structure; friable; 4 percent 
gravel, 2 percent cobblestones; many very fine 
roots; slightly acid; abrupt smooth boundary. 

B21t—9 to 16 inches; brown (10YR 5/3) loam; common 
fine distinct yellowish brown (10YR 5/6) and few 
fine distinct brown (7.5 YR 4/4) mottles; moderate 
medium subangular blocky structure; firm; medium 
continuous light brownish gray (10YR 6/2) clay films 
on faces of peds; 1 percent gravel; common very 
fine roots; common dark brown (10YH 3/3) root 
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channels and worm casts; medium acid; clear wavy 
boundary. 

B22t—16 to 21 inches; yellowish brown (10YR 5/4) clay 
loam; many medium faint yellowish brown (10YR 
5/6) and few fine distinct grayish brown (10YR 5/2) 
mottles; strong fine angular blocky structure; firm; 
medium continuous grayish brown (10YR 5/2) clay 
films on faces of peds; 2 percent gravel; common 
very fine roots; common dark brown (10YR 3/3) root 
channels and worm casts; medium acid; clear wavy 
boundary. 

B23t—21 to 30 inches; yellowish brown (10 YR 5/4) clay 
loam; common medium faint brown (10YR 5/3) and 
few medium prominent red (2.5YR 4/8) mottles; 
moderate medium subangular blocky structure; firm; 
thin discontinuous grayish brown (10YR 5/2) clay 
films on faces of peds; 1 percent gravel; neutral; 
clear irregular boundary. 

C1—30 to 36 inches; yellowish brown (10YR 5/4) loam; 
common medium distinct light brownish gray (10YR 
6/2) and few fine distinct yellowish brown (10YR 
5/8) and strong brown (7.5YR 5/8) mottles; 
massive; friable; 2 percent gravel; slight 
effervescence; mildly alkaline; gradual wavy 
boundary. 

C2—36 to 60 inches; yellowish brown (10YR 5/4) loam; 
many fine distinct yellowish brown (10YR 5/8) 
mottles; massive; friable; 2 percent gravel; few light 
gray (10YR 7/1) lime segregations; strong 
effervescence; mildly alkaline. 


The solum is 24 to 40 inches thick. Coarse fragments 
throughout the solum range from 1 to 10 percent by 
volume. The Ap horizon has hue of 10YR, value of 3 or 
4, and chroma of 2 or 3. It is fine sandy loam or sandy 
loam. The B2t horizon has hue of 10YR, value of 5 or 6, 
and chroma of 3 to 6. It is clay loam or loam. The C 
horizon has hue of 10YR, value of 5 or 6, and chroma of 
3 or 4. It is loam or sandy loam. 


Edwards series 


The Edwards series consists of deep, very poorly 
drained soils. The permeability is moderately slow to 
moderately rapid. These soils are on outwash plains, 
lake plains, and end moraines. They formed in organic 
deposits over marl. 2۱0065 range from 0 to 2 percent. 

Edwards soils are similar to Adrian, Houghton, 
Napoleon, and Toto soils and are commonly adjacent to 
Maumee soils. Adrian soils formed in 16 to 50 inches of 
muck over sand. Houghton and Napoleon soils formed in 
muck that is more than 51 inches deep. Toto soils 
formed in 16 to 35 inches of muck over coprogenous 
earth, marl, and sand. Maumee soils are sandy and are 
in slightly higher areas than Edwards soils. 

Typical pedon of Edwards muck, drained, in a 
cultivated field, 1,200 feet east and 1,450 feet north of 
the center, sec. 13, T. 32 N., R. 1 W. 
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Oap—0 to 9 inches; black (N 2/0) broken face and 
rubbed sapric material; 35 percent fiber, 4 percent 
rubbed; moderate medium granular structure; friable; 
many fine and very fine roots; mostly herbaceous 
fiber; 4 percent mineral content; medium acid; 
abrupt smooth boundary. 

Oa2—9 to 22 inches; very dark brown (10YR 2/2) 
broken face and rubbed sapric material; 60 percent 
fiber, 7 percent rubbed; moderate thin platy 
structure; friable; common fine and very fine roots; 
mostly herbaceous fiber; 5 percent mineral content; 
at 20 inches, common shell fragments; slightly acid; 
abrupt wavy boundary. 

Lca1—22 to 47 inches; gray (10YR 6/1) marl; massive; 
very friable; common partially decomposed roots; 
many white (10 YR 8/1) shells and shell fragments; 
violent effervescence; moderately alkaline; clear 
wavy boundary. 

Lca2—47 to 60 inches; grayish brown (10YR 5/2) marl; 
massive; very friable; common partially decomposed 
roots; many white (10YR 8/1) shells and shell 
fragments; violent effervescence; moderately 
alkaline. 


The organic material is 16 to 50 inches thick. It ranges 
from medium acid to mildly alkaline. The material 
primarily is herbaceous. Some pedons contain woody 
fragments 1 to 5 inches in diameter. The surface tier has 
hue of 10YR or neutral, value of 2, and chroma of 0 to 2. 
Fiber content is dominantly less than 7 percent when 
rubbed. In some pedons mineral content is as much as 
10 percent. The subsurface and bottom tiers have hue of 
7.5YR, 10YR, or neutral; value of 2 or 3; and chroma of 
0 to 2. They are primarily sapric material, but thin layers 
of hemic material with a combined thickness of less than 
10 inches are in some pedons. Fiber content is 
dominantly less than 10 percent when rubbed. In some 
pedons mineral content is as much as 15 percent. Small 
shells or shell fragments are in the organic material near 
the mar! contact and are mixed throughout some 
pedons. The Lca horizon has hue of 10YR, value of 5 to 
7, and chroma of 1 or 2. It is mildly alkaline or 
moderately alkaline. 


Gilford series 


The Gilford series consists of deep, very poorly 
drained soils. The permeability is moderately rapid in the 
solum and rapid in the underlying material. These soils 
are on outwash plains and formed in sandy sediment. 
Slopes range from 0 to 2 percent. 

Gilford soils are similar to Maumee and Newton soils 
and are commonly adjacent to Morocco soils. Maumee 
and Newton soils have less clay in the upper part of the 
profile than do Gilford soils. Newton soils are more acid. 
Morocco soils have an ochric epipedon, have less clay in 
the upper part of the solum, and are browner in the 
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upper part of the profile. They are on slightly higher 
ridges and knolls. 

Typical pedon of Gilford sandy loam, in a cultivated 
field, 120 feet east and 200 feet south of the northwest 
corner, sec. 13, T. 34 N., R. 2 W. 


Ap 一 0 to 10 inches; black (10YR 2/1) sandy loam, very 
dark grayish brown (10YR 3/2) dry; moderate 
medium subangular blocky structure; friable; 1 
percent gravel; common fine roots; neutral; abrupt 
smooth boundary. 

A12—10 to 15 inches; black (N 2/0) sandy loam, very 
dark brown (10YR 2/2) dry; common fine distinct 
brown (10YR 4/3) mottles; moderate medium 
subangular blocky structure; friable; 1 percent 
gravel; common fine and very fine roots; neutral; 
abrupt wavy boundary. 

B21g—15 to 26 inches; dark gray (10YR 4/1) sandy 
loam; many fine distinct yellowish brown (10YR 5/4) 
and common medium distinct grayish brown (10YR 
5/2) and brown (10YR 5/3) mottles; moderate 
medium subangular blocky structure; friable; 1 
percent gravel; common fine and very fine roots; few 
black (10YR 2/1) crayfish channels; thin lenses of 
dark gray (10YR 4/1) loamy sand; slightly acid; clear 
wavy boundary. 

B22g—26 to 34 inches; dark grayish brown (10YR 4/2) 
sandy loam; many medium distinct brown (10YR 
5/3) and yellowish brown (10YR 5/4) mottles; weak 
medium subangular blocky structure; friable; 1 
percent gravel; few very fine roots; few dark gray 
(10YR 4/1) crayfish channels; thin lenses of dark 
grayish brown (10YR 4/2) loamy sand; slightly acid; 
abrupt irregular boundary. 

C1—34 to 39 inches; dark grayish brown (10YR 5/2) 
loamy sand; many medium faint gray (10YR 5/1), 
and many medium distinct yellowish brown (10YR 
5/6) and strong brown (7.5YR 5/8) mottles; weak 
coarse subangular blocky structure; very friable; 2 
percent gravel; few very fine roots; few black (10YR 
2/1) crayfish channels; neutral; abrupt wavy 
boundary. 

C2—39 to 47 inches; pale brown (10YR 6/3) sand; 
single grain; loose; 1 percent gravel; few dark gray 
(10YR 4/1) crayfish channels; neutral; clear wavy 
boundary. 

C3—47 to 60 inches; brown (10YR 5/3) sand; single 
grain; loose; 1 percent gravel; neutral. 


The solum is 20 to 40 inches thick. The amount of 
gravel ranges from 0 to 7 percent by volume in the 
solum. The A horizon has hue of 10YR or neutral, value 
of 2 or 3, and chroma of 0 to 2. It is sandy loam or fine 
sandy loam. The B2g horizon has hue of 10YR, value of 
4 to 6, and chroma of 1 or 2. It is sandy loam or fine 
sandy loam. Some pedons have a B3 horizon. The C 
horizon has hue of 10YR, value of 5 or 6, and chroma of 
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1 to 3. It is sand or loamy sand. The amount of gravel 
ranges from 0 to 7 percent by volume. 


Houghton series 


The Houghton series consists of deep, very poorly 
drained soils. The permeability is moderately slow to 
moderately rapid. These soils are on outwash plains, 
lake plains, and end moraines. They formed in organic 
deposits. Slopes range from O to 2 percent. 

Houghton soils are similar to Adrian, Edwards, 
Napoleon, and Toto soils and are commonly adjacent to 
Maumee soils. Adrian soils formed in 16 to 50 inches of 
muck over sand. Edwards soils formed in 16 to 50 
inches of muck over marl. Napoleon soils are more 
fibrous and more acid throughout than Houghton soils. 
Toto soils formed in 16 to 35 inches of muck over 
coprogenous earth, marl, and sand. Maumee soils are 
sandy and are on slightly higher areas. 

Typical pedon of Houghton muck, drained, in a 
cultivated field, 500 feet east and 1,800 feet north of the 
southwest corner, sec. 32, T. 33 N., R. 2 W. 


Oap—0 to 10 inches; black (10YR 2/1) broken face and 
rubbed sapric material; 30 percent fiber, 4 percent 
rubbed; weak coarse subangular blocky structure; 
very friable; many fine and very fine roots; mostly 
herbaceous fiber; 4 percent mineral content; 
medium acid; abrupt smooth boundary. 

Oa2—10 to 15 inches; black (10YR 2/1) broken face 
and rubbed sapric material; 40 percent fiber, 5 
percent rubbed; strong coarse subangular blocky 
structure; friable; common fine roots; mostly 
herbaceous fiber; 4 percent mineral content; 
medium acid; abrupt wavy boundary. 

083-15 to 32 inches; very dark brown (10YR 2/2) 
broken face sapric material, black (10YR 2/1) 
rubbed; 50 percent fiber, 7 percent rubbed; massive; 
friable; few very fine roots; mostly herbaceous fiber; 
2 percent mineral content; medium acid; clear wavy 
boundary. 

Oa4—32 to 50 inches; very dark brown (10YR 2/2) 
broken face and rubbed sapric material; 50 percent 
fiber, 10 percent rubbed; massive; friable; mostly 
herbaceous fiber; 1 percent mineral content; 
medium acid; clear wavy boundary. 

Oa5—50 to 60 inches; very dark brown (10YR 2/2) 
broken face sapric material, black (10YR 2/1) 
rubbed; 50 percent fiber, 8 percent rubbed; massive; 
very friable; mostly herbaceous fiber; 1 percent 
mineral content; slightly acid. 


The organic material is more than 51 inches thick. It 
ranges from medium acid to neutral and is primarily 
herbaceous. Some pedons contain woody fragments 1 
to 6 inches in diameter. The surface tier has hue of 
7.5YR or 10YR, value of 2 or 3, and chroma of 1 or 2, or 
has hue of N and value of 2 or 3. Fiber content is 
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dominantiy less than 5 percent when rubbed. In some 
pedons mineral content is as much as 10 percent. The 
subsurface and bottom tiers have hue of 7.5YR or 10YR, 
value of 2 or 3, and chroma of 1 to 3, or has hue of N 
and value of 2 or 3. They are primarily sapric material, 
but thin layers of hemic material with a combined 

` thickness of less than 10 inches are in some pedons. 
Fiber content is dominantly less than 11 percent when 
rubbed. In some pedons mineral content is as much as ? 
percent. 


Markton series 


The Markton series consists of deep, somewhat poorly 
drained soils. The permeability is rapid in the upper part 
of the solum and moderate in the lower part of the 
solum and the underlying material. These soils are on 
end moraines and formed in sandy deposits over loamy 
glacial till. Slopes range from 0 to 3 percent. 

Markton soils are commonly adjacent to Crosier; 
Metea; Plainfield, loamy substratum; and Wawasee soils. 
Crosier soils are in the same setting as Markton soils, 
but have more clay in the upper part of the solum. Metea 
soils are browner in the lower part of the profile. 
Plainfield, loamy substratum, soils are browner 
throughout the profile and have more than 40 inches of 
sandy deposits over the loamy glacial till. Wawasee soils 
are browner in the lower part of the profile and have 
more clay in the upper part of the solum. Metea; 
Plainfield, loamy substratum; and Wawasee soils are on 
higher positions in the landscape. 

Typical pedon of Markton sand, 0 to 3 percent slopes, 
in a cultivated field, 150 feet east and 200 feet north of 
the southwest corner, sec. 24, T. 32 N., R. 1 W. 


Ap—O to 11 inches; dark brown (10 YR 3/3) sand, gray 
(10YR 6/1) dry; weak medium granular structure; 
very friable; many fine and very fine roots; medium 
acid; abrupt smooth boundary. 

B1—11 to 26 inches; yellowish brown (10YR 5/6) sand; 
many medium distinct strong brown (7.5YR 5/8) 
mottles; weak fine subangular blocky structure; very 
friable; common fine and very fine roots; common 
dark brown (10YR 3/3) soil material in root 
channels; slightly acid; abrupt wavy boundary. 

llB21t—26 to 30 inches; brown (10YR 5/3) loam; many 
medium distinct yellowish brown (10YR 5/6) and 
many medium faint grayish brown (10YR 5/2) 
mottles; moderate medium subangular blocky 
structure; friable; thin discontinuous brown (10YR 
4/3) clay films on faces of peds; about 5 percent 
gravel; neutral; abrupt wavy boundary. 

11B22tg—-30 to 36 inches; light brownish gray (10YR 6/2) 
loam; many medium distinct yellowish brown (10YR 
5/6) and brown (10YR 4/3) mottles; moderate 
medium subangular blocky structure; friable; thin 
discontinuous light brownish gray (10YR 6/2) clay 
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films on faces of peds; about 5 percent gravel; 
neutral; clear wavy boundary. 

liC1g—36 to 40 inches; light brownish gray (10YR 6/2) 
loam; many medium distinct yellowish brown (10YR 
5/6) mottles; massive; friable; about 5 percent 
gravel; slight effervescence; mildly alkaline; clear 
irregular boundary. 

۱۱29-40 to 55 inches; gray (10YR 6/1) loam; many 
medium distinct yellowish brown (10YR 5/6) mottles; 
massive; friable; about 5 percent gravel; strong 
effervescence; mildly alkaline; gradual wavy 
boundary. 

llC3—55 to 60 inches; brown (10YR 5/3) loam; many 
medium distinct gray (10YR 6/1) and few fine 
distinct yellowish brown (10YR 5/8) and strong 
brown (7.5 YR 5/8) mottles; massive; friable; about 5 
percent gravel; strong effervescence; mildly alkaline. 


The solum is 24 to 40 inches thick. Coarse fragments 
in the lower part of the solum range from 0 to 15 percent 
by volume. The Ap horizon has hue of 10YR, value of 3 
or 4, and chroma of 1 to 3. It is sand or loamy sand. The 
B1 horizon has hue of 10YR, value of 4 or 5, and 
chroma of 3 to 6. It is sand or loamy sand and ranges 
from neutral to medium acid. The llB2t horizon has hue 
of 10YR, value of 4 to 6, and chroma of 1 to 6. It is 
sandy loam or loam, and reaction is neutral or slightly 
acid. The IIC horizon has hue of 10YR, value of 5 or 6, 
and chroma of 1 to 4. Coarse fragments range from O to 
15 percent by volume. 


Maumee serìes 


The Maumee series consists of deep, very poorly 
drained, rapidly permeable soils on outwash plains. 
These soils formed in sandy deposits. Slopes range from 
0 to 2 percent. 

Maumee soils are similar to Gilford and Newton soils 
and are commonly adjacent to Morocco and Watseka 
Soils. Gilford soils have more clay in the upper part of 
the profile than do Maumee soils. Newton soils are more 
acid. Morocco soils have an ochric epipedon. Morocco 
and Watseka soils are browner in the upper part of the 
profile and are on slightly higher ridges and knolls. 

Typical pedon of Maumee sand, in a cultivated field, 
100 feet west and 200 feet south of the northeast 
corner, sec. 11, T. 33 N., R. 2 W. 


Ap 一 0 to 10 inches; black (10YR 2/1) sand, very dark 
gray (10YR 3/1) dry; weak medium granular 
structure; very friable; many very fine roots; slightly 
acid; abrupt smooth boundary. 

۸12-10 to 17 inches; very dark grayish brown (10YR 
3/2) sand, dark gray (10YR 4/1) dry; common 
medium distinct brown (10YR 5/3) mottles; weak 
medium granular structure; very friable; few very fine 
roots; common black (10YR 2/1) crayfish channels; 
slightly acid; clear wavy boundary. 
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C1g—17 to 31 inches; dark gray (10YR 4/1) sand; many 
medium distinct grayish brown (10YR 5/2) mottles; 
weak medium granular structure; very friable; few 
very fine roots; common black (10 YR 2/1) crayfish 
channels; slightly acid; clear wavy boundary. 

C2—31 to 41 inches; dark grayish brown (10YR 4/2) 
sand; common medium distinct brown (10YR 5/3) 
mottles; weak medium granular structure; very 
friable; common black (10YR 2/1) crayfish channels; 
slighty acid; clear wavy boundary. 

C3—41 to 49 inches; grayish brown (10YR 5/2) sand; 
many medium distinct yellowish brown (10YR 5/4) 
and few fine distinct strong brown (7.5YR 5/8) 
mottles; single grain; loose; few very dark grayish 
brown (10YR 3/2) crayfish channels; slightly acid; 
clear wavy boundary. 

C4—49 to 60 inches; brown (10YR 5/3) sand; common 
fine prominent yellowish red (5YR 5/8) mottles; 
single grain; loose; slightly acid. 


The A horizon has hue of 10YR or neutral, value of 2 
or 3, and chroma of 0 to 2. It is loamy sand, sand, 
mucky loamy sand, or mucky sand. The C horizon has 
hue of 10YR and value of 4 to 6. It has chroma of 1 or 2 
in the upper part of the profile and chroma of 2 or 3 in 
the lower part. Reaction is slightly acid or neutral. 


Maumee Variant 


The Maumee Variant consists of deep, very poorly 
drained soils. The permeability is moderately slow to 
moderately rapid in the solum and rapid in the underlying 
material. These soils are on outwash plains and formed 
in sandy deposits. Slopes range from 0 to 2 percent. 

Maumee Variant soils are similar to Gilford, Maumee, 
and Newton soils, and are commonly adjacent to 
Morocco soils. Gilford soils have more clay in the upper 
part of the profile than do Maumee Variant soils and do 
not have a cemented iron layer in the profile. Maumee 
and Newton soils do not have a cemented iron layer in 
the profile. Newton soils are more acid. Morocco soils 
have an ochric epipedon, are browner in the upper part 
of the profile, and do not have a cemented iron layer in 
the profile. They are on slightly higher ridges and knolls. 

Typical pedon of Maumee Variant loamy sand, in a 
cultivated field, 2,415 feet east and 210 feet north of the 
center, sec. 2, T. 33 N., R. 2 W. 


Ap—O to 10 inches; dark brown (7.5 YR 3/2) loamy sand, 
brown (7.5YR 4/2) dry; weak medium subangular 
blocky structure; very friable; 10 percent cemented 
iron fragments; common fine and very fine roots; 
slightly acid; abrupt wavy boundary. 

B2m—10 to 15 inches; strong brown (7.5YR 5/6) iron 
layer; many medium distinct yellowish brown (10YR 
5/8) mottles; strongly cemented; common fine and 
very fine roots; dark brown (7.5 YR 3/2) loamy sand 
pore fillings; slightly acid; abrupt wavy boundary. 


Soil survey 


C1—15 to 24 inches; dark grayish brown (10YR 4/2) 
sand; many medium faint grayish brown (10YR 5/2) 
and common medium distinct yellowish brown 
(10YR 5/4) mottles; massive; very friable; few fine 
and very fine roots; common dark gray (10YR 4/1) 
crayfish channels; few partially decomposed plant 
fibers; neutral; clear irregular boundary. 

C2—24 to 39 inches; grayish brown (10YR 5/2) sand; 
common fine distinct strong brown (7.5YR 5/6) 
mottles; single grain; loose; common dark grayish 
brown (10YR 4/2) crayfish channels; neutral; 
gradual wavy boundary. 

C3—39 to 60 inches; light brownish gray (10YR 6/2) 
sand; single grain; loose; neutral. 


The solum is 12 to 20 inches thick. The cemented iron 
layer is 2 to 15 inches thick. The Ap horizon has hue of 
7.5YR or 10YR, value of 2 or 3, and chroma of 1 or 2. It 
is loamy sand, loamy fine sand, or fine sandy loam. The 
B2m horizon has hue of 5YR, 7.5YR, or 10YH; value of 5 
or 6; and chroma of 6 to 8. It is slightly acid or medium 
acid. The C horizon has hue of 10YR, value of 4 to 6, 
and chroma of 1 or 2. It is sand, loamy sand, or coarse 
sand. It is slightly acid or neutral in the upper part of the 
profile and neutral or mildly alkaline in the lower part. 


Metea series 


The Metea series consists of deep, well drained soils. 
The permeability is rapid in the upper part of the profile 
and moderate in the lower part. These soils are on end 
moraines and formed in sandy deposits over loamy 
glacial till. Slopes range from 1 to 4 percent. In Starke 
County, these soils have a slightly thicker, more acid 
solum than defined for the Metea series. This difference 
does not alter the usefulness or behavior of the soils. 

Metea soils are similar to Plainfield, loamy substratum, 
soils and are commonly adjacent to Crosier, Markton, 
and Wawasee soils. Plainfield, loamy substratum, soils 
have more than 40 inches of sandy deposits over the 
loamy glacial till. Crosier soils have more clay in the 
upper part of the solum and are grayer throughout the 
profile. Markton soils are grayer in the lower part of the 
profile. Crosier and Markton soils are in lower areas. 
Wawasee soils have more clay in the upper part of the 
solum and are in the same setting as Metea soils. 

Typical pedon of Metea loamy sand, 1 to 4 percent 
slopes, in a cultivated field, 480 feet east and 720 feet 
south of the center, sec. 1, T. 32 N., R. 1 W. 


Ap—0 to 9 inches; dark brown (10YR 3/3) loamy sand, 
pale brown (10YR 6/3) dry; weak fine subangular 
blocky structure; very friable; common fine and very 
fine roots; strongly acid; abrupt smooth boundary. 

81-9 to 25 inches; yellowish brown (10YR 5/4) loamy 
sand; weak fine subangular blocky structure; very 
friable; 2 percent gravel; few fine and very fine 
roots; medium acid; abrupt wavy boundary. 


Starke County, Indiana 


B21t—25 to 32 inches; yellowish brown (10 YR 5/6) fine 
sandy loam; moderate medium subangular blocky 
structure; friable; thin discontinuous yellowish brown 
(10YR 5/6) clay films on faces of peds; 1 percent 
gravel; medium acid; clear wavy boundary. 

llB22t—32 to 40 inches; yellowish brown (10YR 5/4) 
sandy clay loam; moderate medium subangular 
blocky structure; friable; thin discontinuous yellowish 
brown (10 YR 5/6) clay films on faces of peds; 1 
percent gravel; strongly acid; clear wavy boundary. 

llB28t—40 to 45 inches; yellowish brown (10YR 5/4) 
sandy clay loam; moderate medium subangular 
blocky structure; friable; thin discontinuous yellowish 
brown (10YR 5/6) clay films on faces of peds; 2 
percent gravel; few yellowish red (SYR 5/8) 
accumulations; strongly acid; clear wavy boundary. 

11831t—45 to 50 inches; yellowish brown (10YR 5/4) 
loam; weak medium subangular blocky structure; 
friable; thin discontinuous brown (10 YR 4/3) clay 
films on faces of peds; 2 percent gravel; strongly 
acid; clear wavy boundary. 

۱۵32-50 to 60 inches; yellowish brown (10YR 5/4) 
loam; massive; friable; 1 percent gravel; few 
yellowish red (SYR 5/8) iron stains; medium acid. 


The solum is more than 60 inches thick. Coarse 
fragments in the lower part of the solum are less than 10 
percent by volume. The Ap horizon has hue of 10 YR, 
value of 3 or 4, and chroma of 2 or 3. It is loamy sand or 
sand. The B1 horizon has hue of 10YR, value of 4 or 5, 
and chroma of 4 to 6. It is loamy sand or sand. The B2t 
horizon has hue of 10YH, value of 4 or 5, and chroma of 
4 to 6. It is fine sandy loam or sandy loam. The IIB2t 
horizon has hue of 10YR, value of 4 or 5, and chroma of 
4. It is clay loam or sandy clay loam. The HB3 horizon 
has hue of 10YR, value of 5, and chroma of 4 to 6. 


Morocco series 


The Morocco series consists of deep, somewhat 
poorly drained, rapidly permeable soils on outwash 
plains. These soils formed in sandy deposits. Slopes 
range from 0 to 2 percent. 

Morocco soils are similar to Watseka soils and are 
commonly adjacent to Brems, Maumee, and Plainfield 
soils. Watseka soils have a mollic epipedon. Brems soils 
have gray mottles, but they are below a depth of 40 
inches. Brems soils are on slightly higher ridges and 
knolls than Morocco soils. Maumee soils have a mollic 
epipedon and are grayer in the upper part of the profile. 
They are in wetter depressional areas. Plainfield soils are 
browner throughout the profile and are on higher ridges 
and knolls. 

Typical pedon of Morocco loamy sand, in a cultivated 
field, 1,485 feet east and 250 feet south of the center, 
sec. 27, T. 33 N., R. 2 W. 


63 


Ap 一 0 to 8 inches; very dark grayish brown (10YR 3/2) 
loamy sand, grayish brown (10YR 5/2) dry; weak 
fine granular structure; very friable; common very 
fine roots; slightly acid; abrupt smooth boundary. 

A2—8 to 13 inches; brown (10YR 5/3) sand; few fine 
distinct yellowish brown (10YH 5/8) and few fine 
faint grayish brown (10YR 5/2) mottles; weak fine 
subangular blocky structure; very friable; few very 
fine roots; medium acid; clear wavy boundary. 

B2— 13 to 26 inches; brownish yellow (10YR 6/8) sand; 
few fine distinct light brownish gray (10YR 6/2) and 
few medium distinct light gray (10YR 7/1) mottles; 
single grain; loose; few very fine roots; medium acid; 
clear wavy boundary. 

C1—26 to 39 inches; pale brown (10YR 6/3) sand; few 
fine distinct yellowish brown (10YR 5/6) and few 
fine faint light gray (10YR 6/1) mottles; single grain; 
loose; medium acid; clear wavy boundary. 

C2—39 to 45 inches; very pale brown (10YR 7/3) sand; 
few fine distinct yellowish brown (10YR 5/6) mottles; 
single grain; loose; medium acid; clear wavy 
boundary. 

C3—45 to 60 inches; light gray (10YR 7/2) sand; few 
fine distinct yellowish brown (10YR 5/6) and few 
fine prominent yellowish red (5YR 5/8) mottles; 
single grain; loose; medium acid. 


The solum is 24 to 36 inches thick. The Ap horizon 
has hue of 10YR, value of 3 or 4, and chroma of 1 to 3. 
It is sand or loamy sand. The A2 horizon has hue of 
10YR, value of 5 or 6, and chroma of 2 to 4. The B2 
horizon has hue of 10YR, value to 5 to 7, and chroma of 
1 to 8. It ranges from medium acid to very strongly acid. 
The C horizon has hue of 10YR, value of 5 to 7, and 
chroma of 1 to 6. 


Napoleon series 


The Napoleon series consists of deep, very poorly 
drained soils. The permeability is moderate or 
moderately rapid. These soils are on outwash plains, 
lake plains, and end moraines. They formed in organic 
deposits. Slopes range from 0 to 2 percent. 

Napoleon soils are similar to Adrian, Edwards, 
Houghton, and Toto soils. Adrian soils formed in 16 to 
50 inches of sapric muck over sand. Edwards soils 
formed in 16 to 50 inches of sapric muck over marl. 
Houghton soils formed in sapric muck that is more than 
51 inches deep. Toto soils formed in 16 to 35 inches of 
sapric muck over coprogenous earth, marl, and sand. 

Typical pedon of Napoleon muck, undrained, in a 
wooded area, 800 feet east and 400 feet south of the 
center, sec. 32, T. 33 N., R. 1 W. 


O1—2 inches to 0; undecomposed leaves of pin oak, 
river birch, and silver maple; abrupt wavy boundary. 

08-0 to 3 inches; very dark brown (10YR 2/2) broken 
face sapric material, dark brown (7.5 YR 3/2) 
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rubbed; 30 percent fiber, 4 percent rubbed; 
moderate medium granular structure; very friable; 
many fine and very fine roots; mostly herbaceous 
fiber; extremely acid; abrupt wavy boundary. 

Oe1—3 to 18 inches; dark brown (7.5YR 3/2) broken 
face and rubbed hemic material; 50 percent fiber, 20 
percent rubbed; moderate thick platy structure; 
friable; many fine and very fine roots; mostly 
herbaceous fiber; extremely acid; clear wavy 
boundary. 

Oe2—18 to 26 inches; very dark brown (10YR 2/2) 
broken face and rubbed hemic material; 70 percent 
fiber, 30 percent rubbed; moderate thick platy 
structure; friable; many very fine roots; mostly 
herbaceous fiber; extremely acid; clear wavy 
boundary. 

063-26 to 38 inches; dark brown (7.5YR 3/2) broken 
face and rubbed hemic material; 65 percent fiber, 30 
percent rubbed; moderate medium platy structure; 
friable; few very fine roots; mostly herbaceous fiber; 
extremely acid; clear wavy boundary. 

Oe4—38 to 60 inches; dark brown (7.5YR 3/2) broken 
face and rubbed hemic material; 40 percent fiber, 20 
percent rubbed; massive; friable; few very fine roots; 
mostly herbaceous fiber; extremely acid. 


The organic material is more than 51 inches thick. It is 
primarily herbaceous. Some pedons are up to 5 percent 
woody fragments. The surface tier has hue of 5YR, 
7.5YR, or 10YR; value of 2 or 3; and chroma of 1 to 4, 
or has hue of N and value of 2 or 3. The subsurface and 
bottom tiers have hue of 5YR, 7.5YR, or 10YR; value of 
2 to 5; and chroma of 2 to 4. 


Newton series 


The Newton series consists of deep, very poorly 
drained, rapidly permeable soils on outwash plains. 
These soils formed in sandy deposits. Slopes range from 
0 to 2 percent. 

Newton soils are similar to Gilford and Maumee soils 


and are commonly adjacent to Brems and Morocco soils. 


Gilford soils have more clay in the upper part of the 
profile and are less acid than Newton soils. Maumee 
soils also are less acid. Brems soils have an ochric 
epipedon and are browner throughout. They are on 
higher ridges and knolls. Morocco soils have an ochric 
epipedon and are browner in the upper part of the 
profile. They are on slightly higher ridges and knolls. 

Typical pedon of Newton loamy sand, in a cultivated 
field, 270 feet west and 760 feet south of the northeast 
corner, sec. 33, T. 32 N., R. 2 W. 


Ap—0 to 8 inches; black (10YR 2/1) loamy sand, dark 
gray (10YR 4/1) dry; weak medium granular 
structure; very friable; common fine roots; strongly 
acid; abrupt smooth boundary. 


Soil survey 


A12—8 to 13 inches; black (10YR 2/1) loamy sand, gray 
(10YR 5/1) dry; few medium distinct brown (10YR 
4/3) mottles; weak medium granular structure; very 
friable; few fine roots; strongly acid; clear irregular 
boundary. 

A13—13 to 20 inches; very dark grayish brown (10YR 
3/2) sand, gray (10YR 5/1) dry; few medium distinct 
brown (10YR 4/3) mottles; weak medium granular 
structure; very friable; few very fine roots, common 
black (10YR 2/1) crayfish channels; strongly acid; 
clear wavy boundary. 

C1—20 to 33 inches; dark grayish brown (10YR 4/2) 
sand; common medium faint dark gray (10YR 4/1) 
mottles; single grain; loose; common black (10YR 
2/1) crayfish channels; strongly acid; clear wavy 
boundary. 

C2—33 to 45 inches; grayish brown (10YR 5/2) sand; 
common medium distinct dark gray (10YR 4/1), 
many coarse faint brown (10YR 5/3), and few fine 
distinct yellowish brown (10 YR 5/4) mottles; single 
grain; loose; very strongly acid; clear wavy boundary. 

C3—45 to 60 inches; grayish brown (10YR 5/2) sand; 
common medium faint gray (10YR 5/1) and few fine 
distinct yellowish brown (10YR 5/4) mottles; single 
grain; loose; very strongly acid. 


The A horizon has hue of 10YR or neutral, value of 2 
or 3, and chroma of O to 2. The C horizon has hue of 
10YR, value of 4 to 6, and chroma of 1 or 2. 


Ormas series 


The Ormas series consists of deep, well drained soils. 
The permeability is moderately rapid in the solum and 
rapid in the underlying material. These soils are on end 
moraines and formed in sandy deposits. Slopes range 
from 1 to 4 percent. 

Ormas soils are commonly adjacent to Coloma, Metea, 
Ormas Variant, and Plainfield soils. Coloma soils have 
less clay in the upper part of the profile and have less 
gravel throughout the profile than do Ormas soils. Metea 
soils have more clay in the lower part of the profile. 
Coloma and Metea soils are in the same setting as 
Ormas soils. Ormas Variant soils are grayer in the lower 
part of the profile. They are in lower areas. Plainfield 
Soils have less clay in the subsoil and less gravel 
throughout the profile. They are in the same setting as 
Ormas soils. 

Typical pedon of Ormas sand, 1 to 4 percent slopes, 
in a cultivated field, 350 feet east and 2,000 feet south 
of the northwest corner, sec. 5, T. 32 N., R. 1 W. 


Ap—0 to 9 inches, dark brown (7.5YR 4/2) sand, pale 
brown (10YR 6/3) dry; weak fine granular structure; 
very friable; 1 percent gravel; many fine and very 
fine roots; medium acid; abrupt smooth boundary. 

B21—9 to 28 inches; strong brown (7.5YR 5/6) ٧ 
sand; weak fine subangular blocky structure; very 
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friable; 4 percent gravel; few fine and very fine 
roots; medium acid; clear wavy boundary. 

HB221—28 to 35 inches; strong brown (7.5YR 5/6) sandy 
loam; moderate medium subangular blocky 
structure; friable; thin discontinuous strong brown 
(7.5 YR 5/6) clay films on faces of peds; 11 percent 
gravel; few fine and very fine roots; slightly acid; 
abrupt wavy boundary. 

llB28t—35 to 45 inches; brown (7.5YR 4/4) sandy loam; 
weak fine subangular blocky structure; very friable; 
thin discontinuous brown (7.5YR 4/4) clay films on 
faces of peds; 10 percent gravel; few fine and very 
fine roots; neutral; abrupt irregular boundary. 

IIC—45 to 60 inches; yellowish brown (10YR 5/4) 
gravelly coarse sand; single grain; loose; 35 percent 
gravel; strong effervescence; mildly alkaline. 


The solum is 40 to 70 inches thick. Gravel content in 
the upper part of the solum ranges from 1 to 10 percent 
by volume. In the lower part of the solum it ranges from 
6 to 30 percent by volume. The Ap horizon has hue of 
7.5YR or 10YR, value of 3 or 4, and chroma of 2 or 3. It 
is sand or loamy sand. The B2 horizon has hue of 7.5 YR 
or 10YR, value of 4 or 5, and chroma of 4 to 6. It is sand 
or loamy sand and is slightly acid or medium acid. The 
IIB2t horizon has hue of 7.5۷۴ or 10 YR, value of 4 or 5, 
and chroma of 4 to 8. It is sandy clay loam, sandy loam, 
gravelly sandy clay loam, or gravelly sandy loam. It 
ranges from neutral to medium acid. The HC horizon has 
hue of 10YR, value of 4 to 6, and chroma of 3 to 6. It is 
gravelly sand or gravelly coarse sand. Some pedons 
have strata of sand or coarse sand. 


Ormas Variant 


The Ormas Variant consists of deep, somewhat poorly 
drained soils. The permeability is moderately rapid in the 
solum and very rapid in the underlying material. These 
soils are on outwash plains and end moraines and 
formed in sandy deposits. Slopes range from 0 to 2 
percent. 

Ormas Variant soils are similar to Morocco soils and 
are commonly adjacent to Brems, Gilford, and Maumee 
soils. Morocco soils have gray mottles in the upper part 
of the solum and have less clay in the subsoil than do 
Ormas Variant soils. Brems soils have gray mottles, but 
they are at a depth of more than 40 inches. Brems soils 
have less clay in the subsoil and are on slightly higher 
ridges and knolls. Gilford and Maumee soils have a 
mollic epipedon and are grayer in the upper part of the 
profile. They are in wetter depressional areas. 

Typical pedon of Ormas Variant loamy sand, in an 
area of Ormas Variant-Morocco loamy sands, 0 to 2 
percent slopes, in a cultivated field, 2,100 feet east and 
300 feet north of the southwest corner, sec. 20, T. 34 N., 
R. 2 W. 
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Ap—0 to 8 inches; dark grayish brown (10YR 4/2) loamy 
sand, light brownish gray (10YR 6/2) dry; weak 
medium granular structure; very friabie; many very 
fine roots; slightly acid; abrupt smooth boundary. 

A2—8 to 13 inches; brown (10YR 5/3) loamy sand; 
common fine distinct strong brown (7.5YR 5/6) and 
common medium faint yellowish brown (10YR 5/4) 
mottles; weak fine subangular blocky structure; very 
friable; many very fine roots; slightly acid; clear wavy 
boundary. 

B21—13 to 24 inches; yellowish brown (10 YR 5/4) 
loamy sand; many medium distinct strong brown 
(7.5YR 5/8), few fine faint brown (10YR 5/3) and 
many fine prominent yellowish red (5YR 5/8) 
mottles; weak fine subangular blocky structure; very 
friable; few very fine roots; common brown (10YR 
5/3) root channels; slightly acid; gradual wavy 
boundary. 

B22—24 to 35 inches; yellowish brown (10YR 5/6) 
loamy sand; common medium distinct light brownish 
gray (10YR 6/2), many medium faint yellowish 
brown (10 YR 5/4), and common fine distinct strong 
brown (7.5YR 5/8) mottles; weak medium granular 
structure; very friable; few very dark grayish brown 
(10YR 3/2) iron and manganese oxide 
accumulations at base of horizon; medium acid; 
clear wavy boundary. 

B23tg—35 to 48 inches; gray (10YR 6/1) sandy loam; 
many medium distinct strong brown (7.5 YR 5/8) and 
yellowish brown (10YR 5/8) mottles; moderate 
medium subangular blocky structure; friable; thin — 
discontinuous gray (10YR 6/1) clay films on faces of 
peds; 4 percent gravel; medium acid; abrupt wavy 
boundary. 

C—48 to 60 inches; light yellowish brown (10YR 6/4) 
loamy sand; many medium faint light brownish gray 
(10YR 6/2) and pale brown (10YR 6/3) and many 
medium distinct strong brown (7.5YR 5/8) mottles; 
single grain; loose; 11 percent gravel; strongly acid. 


The solum is 30 to 55 inches thick. Gravel content in 
the upper part of the solum is less than 5 percent by 
volume. In the lower part of the solum it is less than 20 
percent by volume. The Ap horizon has hue of 10YR, 
value of 3 or 4, and chroma of 2 or 3. It is sand or loamy 
sand. The B2 horizon has hue of 10YR, value of 5 or 6, 
and chroma of 3 to 6. It is sand or loamy sand and 
ranges from slightly acid to strongly acid. The Bt horizon 
has hue of 7.5YR or 10YR, value of 4 to 6, and chroma 
of 1 to 8. It is sandy loam, sandy clay loam, gravelly 
sandy loam, or gravelly sandy clay loam. Reaction is 
medium acid or strongly acid. The C horizon has hue of 
7.5YR or 10YR, value of 5 or 6, and chroma of 1 to 6. It 
is gravelly sand, gravelly coarse sand, gravelly loamy 
sand, sand, coarse sand, or loamy sand. Some pedons 
have strata of fine sand or very fine sand. Reaction is 
medium acid or strongly acid. 
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Plainfield series 


The Plainfield series consists of deep, excessively 
drained, rapidly permeable soils on outwash plains. The 
loamy substratum phase is well drained and is 
moderately permeable in the lower part of the profile. 
The wet substratum phase is moderately well drained. 
Plainfield soils formed in sandy deposits. Slopes range 
from 0 to 15 percent. 

Plainfield soils are similar to Coloma soils and are 
commonly adjacent to Brems and Morocco soils. Coloma 
soils have thin, banded A&B horizons above a depth of 
60 inches. Brems soils are grayer in the lower part of the 
profile and are in slightly lower areas than Plainfield 
soils. Morocco soils are grayer throughout the profile and 
are in lower areas. 

Typical pedon of Plainfield sand, 1 to 8 percent 
slopes, in a cultivated field, 120 feet west and 800 feet 
south of the northeast corner, sec. 4, T. 32 N., R. 3 W. 


Ap 一 0 to 7 inches; dark grayish brown (10YR 4/2) sand, 
pale brown (10YR 6/3) dry; weak fine granular 
structure; very friable; many fine and very fine roots; 
medium acid; abrupt smooth boundary. 

B21—7 to 16 inches; strong brown (7.5YR 5/8) sand; 
weak fine granular structure; very friable; common 
fine and very fine roots; medium acid; clear wavy 
boundary. 

B22—16 to 24 inches; yellowish brown (10YR 5/8) sand; 
weak fine granular structure; very friable; common 
fine and very fine roots; medium acid; clear wavy 
boundary. 

C1—24 to 32 inches; yellowish brown (10YR 5/6) sand; 
single grain; loose; few fine roots; strongly acid; 
gradual wavy boundary. 

C2—32 to 60 inches; yellowish brown (10YR 5/4) sand; 
single grain; loose; few small pebbles at 55 inches; 
medium acid. 


The solum is 20 to 34 inches thick. The control 
section averages 70 percent sand, coarse sand, and 
very coarse sand. The Ap horizon has hue of 10YR, 
value of 3 or 4, and chroma of 2 or 3. It is sand or loamy 
sand. The B horizon has hue of 10YR or 7.5YR, value of 
4 to 6, and chroma of 4 to 8. It ranges from medium acid 
to very strongly acid. The C horizon has hue of 10YR or 
7.5YR, value of 5 to 7, and chroma of 4 to 8. It is sand 
or coarse sand. The C horizon of the wet substratum 
phase of this series has mottles. The loamy substratum 
phase of this series is loam in the lower part of the 
profile. 


Prochaska series 


The Prochaska series consists of deep, very poorly 
drained, rapidly permeable soils on flood plains. These 
soils formed in sandy alluvial deposits. Slopes range 
from 0 to 2 percent. 


Soil survey 


Prochaska soils are similar to Craigmile soils and are 
commonly adjacent to Adrian, Algansee Variant, and 
Suman soils. Craigmile soils have more clay in the upper 
part of the profile than do Prochaska soils. Adrian soils 
formed in 16 to 50 inches of muck over sand and are in 
more depressional areas. Algansee Variant soils have an 
ochric epipedon, have more clay in the lower part of the 
profile, and are browner in the upper part of the profile. 
They are on slighty higher areas. Suman soils have more 
clay in the upper part of the profile. They are in the 
same setting as Prochaska soils. 

Typical pedon of Prochaska loamy sand, occasionally 
flooded, in a cultivated field, 120 feet east and 2,300 
feet south of the northwest corner, sec. 3, T. 32 N., R. 3 
W. 


Ap 一 0 to 9 inches; black (10YR 2/1) loamy sand, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
structure; very friable; many fine and very fine roots; 
strongly acid; abrupt smooth boundary. 

A12—9 to 12 inches; very dark gray (10YR 3/1) loamy 
sand, dark gray (10YR 4/1) dry; few fine distinct 
brown (10YR 4/3) mottles; weak fine subangular 
blocky structure; very friable; many fine and very fine 
roots; medium acid; abrupt wavy boundary. 

B21g—12 to 18 inches; dark gray (10YR 4/1) sand; 
many medium faint dark grayish brown (10YR 4/2) 
and common fine distinct strong brown (7.5YR 5/8) 
mottles; weak fine subangular blocky structure; very 
friable; common fine and very fine roots; many thin 
black (10YR 2/1) lenses of sand and loamy sand; 
medium acid; abrupt wavy boundary. 

B22g—18 to 24 inches; black (10YR 2/1) sand; many 
fine distinct dark grayish brown (10YR 4/2) mottles; 
weak fine subangular blocky structure; very friable; 
common fine and very fine roots; many reddish 
brown (5YR 4/4) and yellowish red (5YR 4/6( 5 
of old root channels; medium acid; abrupt wavy 
boundary. 

C1g—24 to 32 inches; gray (10YR 5/1) sand; many 
medium faint dark gray (10YR 4/1), common fine 
distinct yellowish brown (10YR 5/4), and few fine 
prominent yellowish red (5YR 4/6) mottles; single 
grain; loose; few very fine roots; many thin very dark 
gray (10YR 3/1) sand and loamy sand lenses; few 
thin black (N 2/0) lenses of sapric material; slightly 
acid; clear wavy boundary. 

C2g—32 to 52 inches; grayish brown (10YR 5/2) coarse 
sand; many medium faint gray (10YR 5/1), common 
fine distinct yellowish brown (10YR 5/6), and few 
fine prominent yellowish red (5YR 4/6) mottles; 
single grain; loose; many thin black (N 2/0) lenses 
of sapric material; slightly acid; clear wavy boundary. 

C3g—52 to 60 inches; grayish brown (10YR 5/2) sand; 
common medium faint gray (10YR 5/1), common 
medium distinct yellowish brown (10YR 5/4), and 
few fine distinct strong brown (7.5YR 5/8) mottles; 
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single grain; loose; few thin black (N 2/0) lenses of 
sapric material; few thin very dark grayish brown 
(10YR 3/2) sand lenses; neutral. 


The solum is 20 to 36 inches thick. The A horizon has 
hue of 10YR or neutral, value of 2 or 3, and chroma of 0 
to 2. It is loamy sand, loamy fine sand, or sand. The B2g 
horizon has hue of 10YR, value of 2 to 6, and chroma of 
1 or 2. It is sand, loamy sand, or loamy fine sand. It has 
thin lenses of muck, sand, and loamy sand with chroma 
of 0 to 2. It is slightly acid or medium acid. The C 
horizon has hue of 10YR, value of 5 to 7, and chroma of 
1 to 3. It is sand, loamy sand, or coarse sand. ۱۱ has thin 
lenses of muck, sand, and loamy sand with chroma of 0 
to 2. It is medium acid to neutral to a depth of 40 inches 
and slightly acid or neutral below that. 


Shoals Variant 


The Shoals Variant consists of deep, somewhat poorly 
drained soils. The permeability is moderate in the loamy 
material and rapid in the sandy material. These soils are 
on high bottom lands on flood plains and formed in 
alluvium consisting of loamy sediment over sandy 
deposits. Slopes range from O to 2 percent. 

Shoals Variant soils are commonly adjacent to 
Algansee, Craigmile, and Craigmile Variant soils. 
Algansee soils have less clay in the upper part of the 
profile than do Shoals Variant soils. They are in slightly 
lower areas. Craigmile soils have a mollic epipedon, are 
grayer in the upper part of the profile, and have less clay 
in the upper part of the profile. They are in wetter 
depressional areas. Craigmile Variant soils have less 
clay in the subsoil. They are in slightly lower areas. 

Typical pedon of Shoals Variant loam, rarely flooded, 
in a cultivated field, 195 feet east and 1,140 feet north of 
the southwest corner, sec. 13, T. 33 N., R. 2 W. 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
loam, brown (10YR 5/3) dry; moderate medium 
granular structure; very friable; common fine roots; 
slightly acid; abrupt smooth boundary. 

B21tg—9 to 19 inches; dark grayish brown (10YR 4/2) 
sandy clay loam; many fine distinct strong brown 
(7.5YR 5/6) mottles; moderate medium subangular 
blocky structure; friable; thin discontinuous dark 
grayish brown (10YR 4/2) clay films on faces of 
peds; few dark reddish brown (5YR 2.5/2) iron and 
manganese oxide accumulations; few very fine 
roots; few very dark grayish brown (10YR 3/2) worm 
casts and root channels; slightly acid; clear wavy 
boundary. 

B22tg—19 to 25 inches; dark grayish brown (10YR 4/2) 
sandy clay loam; common fine faint grayish brown 
(10YR 5/2) and many fine distinct strong brown 
(7.5YR 5/6) mottles; moderate medium subangular 
blocky structure; friable; thin discontinuous dark 
grayish brown (10YR 4/2) clay films on faces of 
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peds; common dark reddish brown (5YR 2.5/2) iron 
and manganese oxide accumulations; few very fine 
roots; few very dark grayish brown (10YR 3/2) worm 
casts and root channels; neutral; gradual wavy 
boundary. 

B23t—25 to 30 inches; strong brown (7.5YR 5/6) loam; 
many fine distinct grayish brown (10YR 5/2) and 
common fine distinct dark grayish brown (10YR 4/2) 
motiles; moderate medium subangular blocky 
structure; friable; thin discontinuous dark grayish 
brown (10YR 4/2) clay films on faces of peds; 
common dark reddish brown (5YR 2.5/2) iron and 
manganese oxide accumulations; few very fine 
roots; slightly acid; clear wavy boundary. 

B24t—30 to 36 inches; strong brown (7.5YR 5/6) loam; 
few fine distinct reddish brown (SYR 4/3) and dark 
grayish brown (10YR 4/2), and many fine distinct 
grayish brown (10YR 5/2) mottles; moderate 
medium subangular blocky structure; firm; thin 
patchy dark grayish brown (10YR 4/2) clay films on 
faces of peds; slightly acid; abrupt irregular 
boundary. 

B3—36 to 40 inches; strong brown (7.5YR 5/6) fine 
sandy loam; many medium distinct grayish brown 
(10YR 5/2) and few fine prominent yellowish red 
(5YR 5/6) mottles; weak medium subangular blocky 
structure; very frìable; few thin strong brown (7.5YR 
5/6) sandy clay loam lenses; neutral; clear wavy 
boundary. 

C1g—40 to 43 inches; gray (10YR 5/1) loam; common 
medium distinct yellowish brown (10YR 5/4), 
common fine distinct strong brown (7.5YR 5/6), and 
few fine prominent reddish brown (SYR 4/4) mottles; 
massive; friable; many thin gray (10YR 5/1) silt loam 
lenses; neutral; abrupt wavy boundary. 

۱۱۵2-43 to 60 inches; grayish brown (10YR 5/2) fine 
sand; many medium faint brown (10YR 5/3) mottles; 
single grain; loose; few thin dark gray (10YR 4/1) 
and strong brown (7.5 YR 5/6) loamy sand lenses; 
neutral. 


The solum is 30 to 45 inches thick. The Ap horizon 
has hue of 10YR, value of 3 or 4, and chroma of 1 to 3. 
It is loam, silt loam, fine sandy loam, or sandy loam. The 
B2t horizon has hue of 7.5YR or 10YH, value of 4 to 6, 
and chroma of 1 to 6. It is clay loam, loam, or sandy clay 
loam and is neutral to medium acid. The C horizon has 
hue of 10YR or 2.5Y, value of 4 to 6, and chroma of 1 to 
4. It is loam or fine sandy loam in the upper part and 
loamy sand, fine sand, sand, or coarse sand in the lower 
part. Most pedons have thin lenses of silt loam, loamy 
sand, and fine sandy loam. Reaction is slightly acid or 
neutral. 


Suman series 


The Suman series consists of deep, very poorly 
drained soils. The permeability is moderately slow in the 
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solum and rapid in the underlying material. These soils 
are on flood plains and formed in alluvium consisting of 
loamy and silty sediment over sandy deposits. Slopes 
range from 0 to 2 percent. 

Suman soils are similar to Craigmile soils and are 
commonly adjacent to Adrian, frequently flooded, and 
Prochaska soils. Craigmile soils have less clay in the 
upper part of the profile than do Suman soils. Adrian, 
frequently flooded, soils formed in 16 to 50 inches of 
muck over sand and are in more depressional areas. 
Prochaska soils have less clay in the upper part of the 
profile. They are in the same setting as Suman soils. 

Typical pedon of Suman silt loam, frequently flooded, 
in a wooded area, 60 feet south and 1,240 feet east of 
the northwest corner, sec. 18, T. 34 N., R. 2 W. 


A1—0 to 5 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; moderate medium granular 
structure; friable; many fine and very fine roots; 
neutral; abrupt smooth boundary. 

A12—5 to 12 inches; very dark brown (10YR 2/2) silt 
loam, dark gray (10YR 4/1) dry; few fine distinct 
reddish brown (SYR 4/4) mottles; moderate medium 
granular structure; friable; many fine and very fine 
roots; slightly acid; abrupt wavy boundary. 

B21g—12 to 17 inches; dark gray (10YR 4/1) silt loam; 
many medium prominent yellowish red (SYR 5/8) 
and many medium distinct strong brown (7.5YR 5/8) 
mottles; moderate medium subangular blocky 
structure; firm; many very fine roots; neutral; clear 
wavy boundary. 

B22g—17 to 31 inches; dark gray (10YR 4/1) silty clay 
loam; few fine prominent reddish brown (5YR 5/4) 
and many medium prominent yellowish red (5YR 
5/8) mottles; moderate medium subangular blocky 
structure; firm; thin lenses of dark gray (10YR 4/1) 
sand; neutral; abrupt wavy boundary. 

IIC—31 to 60 inches; brown (10YR 5/3) sand; few fine 
prominent yellowish red (SYR 4/6) mottles; single 
grain; loose; common thin strata of very dark gray 
{10YR 3/1) sand; neutral. 


The solum is 20 to 40 inches thick. The amount of 
gravel in the solum ranges from 0 to 5 percent. The A 
horizon has hue of 10YR, value of 2 or 3, and chroma of 
1 or 2 or has hue of N and value of 2 or 3. It is silt loam, 
loam, silty clay loam, or clay loam. The B2g horizon has 
hue of 10YR, value of 4 or 5, and chroma of 1 or 2. It is 
silty clay loam, clay loam, or silt loam. Most pedons have 
thin lenses of sand, fine sand, loamy fine sand, or fine 
sandy loam. It ranges from slightly acid to mildly alkaline. 
The IIC horizon has hue of 10YR, value of 5 or 6, and 
chroma of 1 to 4. The amount of gravel ranges from 0 to 
5 percent. Reaction is neutral or mildly alkaline. 
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Toto series 


The Toto series consists of deep, very poorly drained 
soils. The permeability is moderately slow to slow in the 
organic material and coprogenous earth and rapid in the 
underlying sandy material. These soils are on outwash 
plains, lake plains, and end moraines. They formed in 
organic deposits over coprogenous earth, marl, and 
sand. Slopes range from 0 to 2 percent. 

Toto soils are similar to Adrian, Edwards, Houghton, 
and Napoleon soils and are commonly adjacent to 
Maumee soils. Adrian soils formed in 16 to 50 inches of 
muck over sand. Edwards soils formed in 16 to 50 
inches of muck over marl. Houghton and Napoleon soils 
formed in muck that is more than 51 inches deep. 
Maumee soils are sandy and are on slightly higher areas. 

Typical pedon of Toto muck, drained, in a cultivated 
field, 580 feet west and 800 feet south of the center, 
sec. 34, T. 33 N., R. 2 W. 


Oap—0 to 9 inches; black (N 2/0) broken face and 
rubbed sapric material; 26 percent fiber, 4 percent 
rubbed; weak medium granular structure; very 
friable; many very fine roots; mostly herbaceous 
fiber; 11 percent mineral content; neutral; abrupt 
smooth boundary. 

Oa2—9 to 18 inches; black (N 2/0) broken face and 
rubbed sapric material; 18 percent fiber, 3 percent 
rubbed; moderate medium subangular blocky 
structure; friable; common very fine roots; mostly 
herbaceous fiber; 9 percent mineral content; neutral; 
abrupt wavy boundary. 

Oa3—18 to 24 inches; very dark brown (10YR 2/2) 
broken face and rubbed sapric material; 26 percent 
fiber, 6 percent rubbed; moderate coarse subangular 
blocky structure; friable; few very fine roots; mostly 
herbaceous fiber; 5 percent mineral content; neutral; 
abrupt smooth boundary. 

llLco—24 to 30 inches; very dark grayish brown (2.5Y 
3/2) coprogenous earth; many fine prominent strong 
brown (7.5YR 5/6) mottles; moderate medium platy 
structure; friable; sodium pyrophosphate, extract is 
white (10YR 8/2); neutral; abrupt irregular boundary. 

lllLca—30 to 38 inches; gray (5Y 6/1) marl; many fine 
prominent yellowish brown (10YR 5/8) and strong 
brown (7.5YR 5/6) and common coarse distinct gray 
(N 5/0) mottles; massive; very friable; many partially 
decomposed plant fibers, common light gray (10YR 
7/1) shell fragments; violent effervescence; 
moderately alkaline; abrupt irregular boundary. 

IVC1g—38 to 48 inches; dark gray (10YR 4/1) sand; 
common fine distinct brown (10YR 5/3), many fine 
distinct strong brown (7.5YR 5/8), and common fine 
prominent yellowish red (5YR 5/6) mottles; single 
grain; loose; strong effervescence; moderately 
alkaline; clear wavy boundary. 
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۱۷۵2-48 to 60 inches; yellowish brown (10YR 5/4) 
sand; single grain; loose; strong effervescence; 
moderately alkaline. 


The organic material is 16 to 35 inches thick. It ranges 
from medium acid to neutral and is herbaceous. Some 
pedons contain woody fragments 1 to 4 inches in 
diameter. The surface tier has hue of 10YR, value of 2 
or 3, and chroma of 1 or 2, or has hue of N and value of 
2 or 3. Fiber content is dominantly less than 9 percent 
when rubbed. In some pedons mineral content is as 
much as 20 percent. The subsurface and bottom tiers 
have hue of 10YR or neutral, value of 2 or 3, and 
chroma of 0 to 2. They are primarily sapric material, but 
thin layers of hemic material with a combined thickness 
of less than 6 inches are in some pedons. Fiber content 
is dominantly less than 12 percent when rubbed. In 
some pedons mineral content is as much as 25 percent. 
The llLco horizon has hue of 10YR, 2.5Y, or 5Y; value of 
3 or 4; and chroma of 2 to 4. It is neutral or mildly 
alkaline. The lllLca horizon has hue of 10YR, 2.5۷, or 
5Y; value of 5 or 6; and chroma of 1 to 6. It is mildly 
alkaline or moderately alkaline. The IVC horizon has hue 
of 10YR, value of 4 to 6, and chroma of 1 to 6. It ranges 
from neutral to moderately alkaline. 


Watseka series 


The Watseka series consists of deep, somewhat 
poorly drained, rapidly permeable soils on outwash 
plains. These soils formed in sandy deposits. Slopes 
range from 0 to 2 percent. 

Watseka soils are similar to Morocco soils and are 
commonly adjacent to Brems and Maumee soils. 
Morocco soils have an ochric epipedon. Brems soils 
have an ochric epipedon and are browner in the solum 
than Watseka soils. They are on slightly higher ridges 
and knolls. Maumee soils are grayer in the upper part of 
the profile and are in lower areas. 

Typical pedon of Watseka loamy sand, in a cultivated 
field, 2,280 feet east and 120 feet south of the northwest 
corner, sec. 31, T. 34 R. 1 W. 


Ap—0 to 8 inches; very dark brown (10YR 2/2) loamy 
sand, very dark grayish brown (10YR 3/2) dry; weak 
medium subangular blocky structure; very friable; 
common very fine roots; neutral; abrupt smooth 
boundary. 

۸12-8 to 11 inches; very dark brown (10YR 2/2) loamy 
sand, very dark grayish brown (10YR 3/2) dry; 
moderate medium subangular blocky structure; very 
friable; common very fine roots; slightly acid; clear 
smooth boundary. 

B1—11 to 16 inches; dark grayish brown (10YR 4/2) 
sand; common fine distinct yellowish brown (10YR 
5/8) and strong brown (7.5YR 5/6) mottles; weak 
fine subangular blocky structure; very friable; few 
very fine roots; medium acid; clear wavy boundary. 
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82-16 to 28 inches; brown (10YR 4/3) sand; many 
medium faint dark grayish brown (10YR 4/2) and 
many medium distinct yellowish brown (10YR 5/6) 
mottles; weak fine subangular blocky structure; very 
friable; few very dark grayish brown (10YR 3/2) 
crayfish channels; medium acid; clear wavy 
boundary. 

C1—28 to 50 inches; light brownish gray (10YR 6/2) 
sand; common medium distinct yellowish brown 
(10YR 5/6) and common medium faint grayish 
brown (+0YR 5/2) mottles; single grain; loose; 
medium acid; gradual wavy boundary. 

C2—50 to 60 inches; light brownish gray (10YR 6/2) 
sand; single grain; loose; slightly acid. 


The solum is 24 to 32 inches thick. The A horizon has 
hue of 10YR, value of 2 or 3, and chroma of 1 or 2. It is 
loamy sand or sand. The B horizon has hue of 10YR, 
value of 4 or 5, and chroma of 2 to 4. It is slightly acid or 
medium acid. The C horizon has hue of 10YR, value of 4 
to 6, and chroma of 1 to 3. 


Wawasee series 


The Wawasee series consists of deep, well drained, 
moderately permeable soils on end moraines. These 
soils formed in loamy glacial till. Slopes range from 1 to 
8 percent. 

Wawasee soils are commonly adjacent to Crosier, 
Markton, and Metea soils. Crosier soils are grayer 
throughout the profile and are in lower areas than 
Wawasee soils. Markton soils are grayer in the lower 
part of the profile and have less clay in the upper part of 
the solum. They are in lower areas. Metea soils have 
less clay in the upper part of the solum and are in the 
same setting as Wawasee soils. 

Typical pedon of Wawasee fine sandy loam, 1 to 8 
percent slopes, in a cultivated field, 550 feet east and 
400 feet north of the center, sec. 12, T. 32 N., R. 1 W. 


Ap—0 to 10 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, pale brown (10YR 6/3) dry; weak 
medium subangular blocky structure; very friable; 1 
percent gravel; many fine and very fine roots; 
slightly acid; abrupt smooth boundary. 

B21t—10 to 21 inches; yellowish brown (10YR 5/6) 
loam; moderate medium subangular blocky 
structure; friable; thin discontinuous dark yellowish 
brown (10YR 4/4) clay films on faces of peds; 1 
percent gravel; few fine and very fine roots; common 
dark grayish brown (10YR 4/2) worm casts and root 
channels; slightly acid; clear wavy boundary. 

B22t—21 to 31 inches; yellowish brown (10YR 5/6) 
loam; moderate fine subangular blocky structure; 
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friable; medium discontinuous dark yellowish brown 
(10YR 4/4) clay films on faces of peds; 1 percent 


gravel; few fine and very fine roots; few dark grayish ` 


brown (10YR 4/2) worm casts and root channels; 
slightly acid; abrupt wavy boundary. 

ር--31 to 60 inches; brown (10 YR 5/3) loam; massive; 
friable; 1 percent gravel; few dark grayish brown 
(10YR 4/2) worm casts; strong effervescence; mildly 
alkaline. 


The solum is 28 to 40 inches thick. Content of coarse 
fragments throughout the solum is less than 10 percent 
by volume. The Ap horizon has hue of 10YR, value of 4, 
and chroma of 2 or 3. It is fine sandy loam or sandy 
loam. Some pedons have an A2 horizon. The B2t 
horizon has hue of 10YR, value of 4 or 5, and chroma of 
4 to 6. It is sandy clay loam or loam and is neutral or — 
slightly acid. The C horizon has hue of 10YR, value of 5 
or 6, and chroma of 3 or 4. It is loam or sandy loam. 


formation of the soils 
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This section describes the major factors of soil 
formation and explains their importance in the formation 
of the soils in the county. 


factors of soil formation 


Soil is produced by soil-forming processes acting on 
geological material. Some of these processes are 
unknown, but usually the characteristics of the soil at 
any given point are determined by (1) the physical and 
mineralogical composition of the parent material; (2) the 
climate under which the soil has accumulated and 
existed since accumulation; (3) the plant and animal life 
on and in the soil; (4) the relief, or lay of the land; and 
(5) the length of time the forces of soil formation have 
acted on the soil material. 

These factors of soil formation are so closely 
interrelated that few generalizations can be made about 
the effects of any one factor unless conditions are 
specified for the other four. In general, however, climate 
and plant and animal life, especially plants, are active 
factors of soil formation. They act on the parent material 
that has accumulated through weathering of rocks and 
slowly change it to a natural body that has genetically 
related horizons. The effects of climate and plant and 
animal life are conditioned by relief. The parent.material 
also affects the kind of soil that is formed and, in 
extreme cases, determines it almost entirely. Finally, 
time is needed for changing the parent material into a 
soil. It may be long or short, but some time is always 
required for differentiation of soil horizons. Usually a long 
time is required for the development of distinct horizons. 


parent material 


Parent material is the unconsolidated mass from which 
a soil is formed. It determines the limits of the chemical 
and mineralogical composition of the soil. 

Glaciers covered the area that is now Starke County 
from about 10,000 to 12,000 years ago, and the parent 
materials of the soils were deposited by glaciers or by 
melt water from the glaciers. Some of these materials 
were later reworked and redeposited by water and wind. 
Although the materials are of common glacial origin, their 
properties vary greatly, sometimes within small areas, 
depending on how the materials were deposited. The 
dominant parent materials in Starke County were glacial 
till, outwash deposits, alluvium, and organic material. 


Most soils in Starke County formed in Wisconsin 
glacial outwash and glacial till. A thin layer of outwash 
was deposited over the till in many small areas. Along 
streams, many soils formed in recent alluvium over 
sandy material. Muck soils formed in many depressional 
areas throughout the county. 

The preglacial landscape was mainly shale and, to a 
small extent, limestone and dolomite. The bedrock under 
most of the county is Devonian age shale, but in the 
south-central part of the county it is Devonian age 
limestone and dolomite. Several glaciers have covered 
the area, but the Wisconsin Glacier is the most recent 
and has had the most influence on the formation of the 
soils. The thickness of the glacial drift is as much as 200 
feet (6). 

Glacial till was laid down directly by glaciers with a 
minimum of water action. It consists of particles of 
different sizes that are mixed together. Many of the small 
pebbles in glacial till have sharp corners, indicating that 
they have not been worn by water washing. The glacial 
till in Starke County is calcareous. Its texture is loam and 
sandy loam. An example of soils formed in glacial till are 
those of the Crosier series. These soils typically are 
medium and moderately fine textured and have well- 
developed structure. 

Outwash materíal was deposited by running water from 
melting glaciers. These deposits generally consist of 
layers of particles of similar size. The size of the 
particles in each layer varies according to the speed of 
the stream of water that carried them. Where and when 
the water slows down, the coarser particles are 
deposited. Finer particles, such as very fine sand, silt, 
and clay can be carried by slower water. The Plainfield 
soils on nearly level slopes, for example, formed in 
outwash material. 

Alluvial material was deposited by floodwaters of 
present streams in recent time. This material ranges in 
texture, again depending on the speed of the water that 
deposited it. The alluvium along a swift stream like the 
upper part of the Yellow River in Starke County is, 
therefore, coarser than that deposited along a slower 
stream like the Kankakee River. Examples of alluvial 
soils are the Algansee and Suman soils. 

Organic material is made up of plant remains. When 
the glaciers receded, water was left standing in lakes 
and depressions in outwash plains and till plains. 
Grasses and sedges grew around the edges of these 
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lakes, and as they died their remains fell to the bottom. 
Because of the wetness, however, the plant remains did 
not decompose. White-cedar and other water-tolerant 
trees later grew in these areas. As these trees died, their 
residues added to the organic accumulation. In this way, 
the lakes eventually became filled with organic material 
and developed into areas of peat. In some of these 
areas the plant remains subsequently decomposed to 
muck. In other areas the material has changed little 
since deposition. Soils of the Houghton series are an 
example of soils formed in organic material. 


plant and animal life 


Plants have been the principal organism influencing 
the soils in Starke County, but bacteria, fungi, 
earthworms, and human civilization have also had an 
effect. The chief contribution of plants and animal life is 
the addition of organic matter and nitrogen to the soil. 
The kind of organic material on and in the soil depends 
on the kind of plants that grew on the soil. The remains 
of these plants accumulate in the surface, decay, and 
eventually become organic matter. As they decay, roots 
of the plants leave channels for downward movement of 
water through the soil and also add organic matter. 
Bacteria in the soil help to break down the organic 
matter so that it can be used by growing plants. 

The native vegetation in Starke County was mainly 
grass vegetation in the bottom lands and deciduous 
forests in the uplands. The soils that developed under 
dominantly grass vegetation generally have more total 
accumulated organic matter than soils that developed 
under dominantly forest vegetation. The Maumee and 
Gilford soils, for example, were covered with grasses 
and contain considerable amounts of organic matter. 
Differences in natural soil drainage and minor changes in 
parent material affect the composition of the forest. In 
general, the well drained upland soils, such as the 
Wawasee and Metea soils, were mainly covered with 
sugar maple and hickory. The Plainfield soils were 
covered with black oak and white oak. The wet soils 
primarily supported pin oak and tamarack. 


climate 


Climate is important in the formation of soils for many 
reasons. It determines the kind of plant and animal life 
on and in the soil. It determines the amount of water 
available for weathering of minerals and the transporting 
of soil materials. Climate, through its influence on 
temperatures, determines the rate of chemical reactions 
in the soil. 

The climate in Starke County is cool and humid and 
was presumably similar when the soils formed. The soils 
in Starke County differ from soils formed in a dry, warm 
climate and from those formed in a hot, moist climate. 
The climate is uniform throughout Starke County, 
although its effect is modified locally by runoff and 
proximity to large bodies of water. Therefore, the 
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differences between the soils within the county are, only 
to a minor extent, the results of the differences in 
climate. 
relief 

Retief, or topography, has a marked influence on the 
soils of Starke County through its influence on natural 
drainage, erosion, plant cover, and soil temperature. 
Slopes in the county generally range from O to 15 
percent in grade. Some small areas are steeper. Natural 
soil drainage ranges from excessively drained on the 
ridgetops to very poorly drained in the depressions. 

Relief influences the formation of soils by affecting 
water runoff and drainage. Drainage, in turn, affects 
aeration of the soil. Runoff of water is greatest on the 
steeper slopes, but low areas can be temporarily 
ponded. Water and air move freely through soils that are 
excessively drained but slowly through soils that are very 
poorly drained or saturated. In soils that are well aerated, 
the iron and aluminum compounds that give most soils 
their color are bright as a result of oxidation; poorly 
aerated soils are usually dull gray and mottled. The 
Plainfield soils are examples of well aerated, excessively 
drained soils. The Newton soils are examples of poorly 
aerated, very poorly drained soils. 

intermediate between the excessively drained and very 
poorly drained soils are the poorly drained, somewhat 
poorly drained, moderately well drained, well drained, 
and somewhat excessively drained soils. 


time 


Time, usually a long time, is required for the formation 
of distinct horizons in the soil from parent material. The 
differences in the length of time that parent materials 
have been in place are commonly reflected in the 
degree of development of the soil profile. Some soils 
develop rapidly, others slowly. 

The soils in Starke County range from young to 
mature. The glacial deposits from which many of the 
soils formed have been exposed to soil-forming factors 
for a long enough time to allow distinct horizons to 
develop. Recent alluvial sediment, however, has not 
been in place long enough for soils with distinct horizons 
to develop. 

The Algansee soils are examples of young soils 
formed in alluvial material. The Ormas and Crosier soils 
are examples of older soils that reflect the slow leaching 
of lime. The upper horizons of these soils once had 
about as much lime as their underlying C horizons have 
today. 


processes of soil formation 


Several processes have been involved in the formation 
of the soils in Starke County. These processes are the 
accumulation of organic matter; the solution, transfer, 
and removal of calcium carbonates and bases; and the 
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liberation and translocation of silicate clay minerals. In 
most soils, more than one of these processes have been 
active in horizon differentiation. 

Some organic matter has accumulated in the surface 
layer of all the soils. The organic matter content of some 
soils is low, but that of others is high. Generally, the soils 
that have the most organic matter, like soils of the 
Gilford or Suman seríes, have a thick, black surface 
layer. 

Carbonates and bases have been leached from the 
upper horizons of nearly all the soils in the county. 
Leaching is generally believed to precede the 
translocation of silicate clay minerals. Most all of the 
carbonates and some of the bases have been leached 
from the A and B horizons of excessively drained and 
well drained soils. Even in the wettest soils, some 
leaching is indicated by the absence of carbonates and 
by an acid reaction. Leaching of wet soils is slow 
because of the seasonal high water table or because 
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water moves slowly through such soils. 

Clay particles accumulate in pores and other voids and 
form films on the surface, along which water moves. 
Leaching of bases and translocation of silicate clays are 
among the more important processes in horizon 
differentiation in the soils. Soils of the Wawasee series 
are examples of soils in which translocated silicate clays 
have accumulated in the B2t horizon in the form of clay 
films. 

The reduction and transfer of iron, or gleying, has 
occurred in most of the very poorly drained, poorly 
drained, and somewhat poorly drained soils in Starke 
County. In the naturally wet soils this process has been 
significant in horizon differentiation. The gray color of the 
subsoil indicates the redistribution of iron oxides. The 
reduction is commonly accompanied by some transfer of 
the iron, either from upper horizons to lower horizons or 
completely out of the profile. Mottles, which are in many 
horizons, indicate segregation of iron. 
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Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Available water capacity (avallable moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 


as— 
Inches 
Very ۶ئ‎ 0 to 3 
Low......... 3.to 6 
Moderate .6 to 9 
High........ ....9 to 12 
Very .High More than 12 


Base saturation. The degree to which material having 
cation-exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation- 
exchange capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Blowout. ۸ shallow depression from which all or most of 
the soil material has been removed by wind. A 
blowout has a flat or irregular floor formed by a 
resistant layer or by an accumulation of pebbles or 
cobbles. In some blowouts the water table is 
exposed. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 


pH value. The term, as applied to soils, is 
synonymous with base-exchange capacity, but is 
more precise in meaning. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15.2 to 38.1 centimeters (6 to 15 inches) long. 

Coarse textured soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 
centimeters) in diameter. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Compressible (in tables). Excessive decrease in volume 
of soft soil under load. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves all or part of the crop 
residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky. —When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 
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Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled crops 
or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Coprogenous earth (sedimentary peat). Fecal material 
deposited in water by aguatic organisms. The Lco 
horizon is a limnic layer that contains many fecal 
pellets. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or arresting 
grazing for a prescribed period. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained. —Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively draíned.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
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Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained. 一 Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly below 
the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained. - 512۲ is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a slowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination 
of these. : 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 
results from a high water table, a siowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 

Very poorly drained.—Water is removed from the 
Soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearty 
continuous, they can have moderate or high slope 
gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Drainage, subsurface. Removal of excess ground water 
through buried drains installed within the soil profile. 
The drains collect the water and convey it to a 
gravity or pump outlet. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
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catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glaclal outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial melt water. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 
centimeters) in diameter. 

Green-manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Hemic soil material (mucky peat). Organic soil material 
intermediate in degree of decomposition between 
the less decomposed fibric and the more 
decomposed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an uppercase letter represents the major 
horizons. Numbers or lowercase letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the So// 
Survey Manual. The major horizons of mineral soil 
are as follows: 
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O horizon.—An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 

A horizon. —The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the minera! material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
(1) accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky 
structure; (3) redder or browner colors than those in 
the A horizon; or (4) a combination of these. The 
combined A and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral || precedes 
the letter C. 

R layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

Impervious soil. A soil through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water ail the time. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 
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Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding. 一 Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle).— Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. — 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation. —Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. its bulk density is more than that 
of organic soil. 

Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moderately coarse textured soil. Sandy loam and fine 
sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 
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Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some types 
are terminal (end), lateral, medial, and ground. 


Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and 
contrast—faint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
miilimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Muck. Dark, finely divided, well decomposed organic soil 
material. (See Sapric soil material.) 


Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 


Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 


Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
glacial melt water. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 


Parent material. The unconsolidated organic and 
minerai material in which soil forms. 


Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 


Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
Soil. 
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Percolation. The downward movement of water through 
the soil. 


Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 


Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


A چس جو وس‎ less than 0.06 inch 
SNOW 0 0.06 to 0.20 inch 
Moderately slow....... emis 0,2 to 0.6 inch 
Moderate............... ...... 0.6 inch to 2.0 inches 
Moderately rapid.. ..j........2.0 to 6.0 inches 
Rapid.......................... 0007 6.0 to 20 inches 
Very لی‎ 1 1 «5 -.55»፣.9- more than 20 inches 


Phase, soil. ^ subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 


pH value. ۸ numerical designation of acidity 6 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Ponding. Standing water on soils in closed depressions. 
The water can be removed only by percolation or 
evapotranspiration. 


Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Poor filter (in tables). Because of rapid permeability or 
an impermeable layer near the surface, the soil may 
not adequately filter effluent from a waste disposal 
system. 


Poor outlets (in tables). Refers to areas where surface 
or subsurface drainage outlets are difficult or 
expensive to install. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. ۸ measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
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because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid................................................. Below 5 
Very strongly acid.. ሻው … 4.5 to 5.0 
Strongly acid.............. Sepe a a: 5.1 to 5.5 
Medium acid...... .... 5.6 to 0 
Slightly acid...................... sese 6.1 to 6.5 
Neutral................ 8.6 to 7.3 
Mildly alkaline............. “ሠው 7.4 to 7.8 
Moderately alkaline.......................................... 7.9 to 8.4 
Strongly alkaline............................................... 8.5 to 9.0 


Very strongly alkaline..... LD 9.1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 
Root zone. The part of the soil that can be penetrated 

by plant roots. 

Runoff. Tho precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. À soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does not 
contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
Soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 
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Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Slow refill (in tables). The slow filling of ponds, resulting 
from restricted permeability in the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) ín diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates 
recognized in the United States are as follows: 


Millime- 
ters 

Very coarse sand............................................ 2.O to 1.0 
Coarse sand............... ........ 1.0 to 0.5 
Medium sand..... ....... 0.5 to 0.25 
Fine-sand. ue 1 1 መ አ ጋ 1212 ز2ذةز2‎ 0.25 15 0.10 
Very fina sand....... eene 0.10 to 5 
SJ u — nennen D.05 to 0.002 
Glay ir 12 [10 less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to wind and water erosion. 

Strip grazing. An intensive form of rotation grazing. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), co/umnar (prisms with 
rounded tops), b/ocky (angular or subangular), and 
granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive 
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(the particles adhering without any regular cleavage, 
as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A1, A2, or 
A3) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging. in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer,” or the "Ap horizon." 

Surface soil. The A horizon. Includes all subdivisions of 
this horizon (A1, A2, and A3). 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
conseguence in interpreting their use and behavior. 

Terminal (end) moraine. A belt of thick glacial drift that 
generally marks the termination of important glacial 
advances. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. A terrace in a field is generaily built 
so that the field can be farmed. A terrace intended 
mainly for drainage has a deep channel that is 
maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soil. The relative proportions of sand, silt, and 

clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, /oamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," "fine," or "very 
fine." 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Trace elements. Chemical elements, for example, zinc, 
cobalt, manganese, copper, and iron, are in soils in 
extremely small amounts. They are essential to plant 
growth. 
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Underlying material. The part of the soil below the new series name, but occurring in such a limited 
solum. (See substratum). ges a a area that creation of a new series is not 
: E justified. 
79+۶۷ ٦ ከ... Well graded. Refers to soil material consisting of coarse 
the lowlands along streams ' grained particles that are well distributed over a wide 


range in size or diameter. Such soil normally can be 
Variant, soil. A soil having properties sufficiently easily increased in density and bearing properties by 
different from those of other known soils to justify a compaction. Contrasts with poorly graded soil. 
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TABLE 1J--TEMPERATURE AND PRECIPITATION 


[Based on data recorded in the period 1951-74 at Plymouth, Ind.] 
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TABLE 2.4-FREEZE DATES IN SPRING AND FALL 


[Based on data recorded in the period 1951-7! at 


Plymouth, Ind.] 
r M 
| Minimum temperature 
1 
t 
Probability | 215 ۳ i 289 F | 320 ኛ 
| or lower | or lower | or lower 
] 1 1 
' M 1 
Last freezing | | ! 
temperature 1 | i 
in spring: i | | 
I I 1 
I I |] 
1 year in 10 | | | 
later than-- | April 19 | May 12 | May 20 
I 1 1 
1 | ۱ 
2 years in 10 | | H 
later than-- i April 15 | May 5 i May 15 
1 i ' 
۱ ۱ 1 
5 years in 0 1 ۱ ' 
later than-- ' April 9 | April 23 | May 6 
1 ' ' 
| | i 
First freezing i i i 
temperature | | 1 
in fall: I j) i 
| i i 
1 year in 10 i ' 1 
earlier than-- | October 13 | October 9 iSeptember 21 
I 1 1 
I I I 
2 years in 10 i | | 
earlier than-- | October 19 | October 11 |September 6 
1 1 1 
1 1 I 
5 years in 10 I H i 
earlier than-- | October 31 | October 20 | October 5 
۱ I 1 
J 1 1 
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TABLE 3.4-GROWING SEASON LENGTH 


[Based on data recorded in the period 1951-74 at 
Plymouth, Ind.] 


Daily minimum temperature 
during growing season 


Probability Higher i Higher | Higher 
than I than ' than 
240 F i 289 F 1 325 ጀ 

| Days | Days 1 Days 
1 I I 
V I I 

9 years in 10 | 185 | 156 | 139 
| 1 I 
1 j| 1 

8 years in 10 | 192 | 164 i 144 
۱ T 1 
1 1 I 

5 years in 10 | 204 | 180 | 152 
1 I I 
k I I 

2 years in 10 | 216 i 195 [ 160 
| 1 1 
۱ 1 1 

1 year in 10 | 223 | 203 1 164 
1 1 1 
t 
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| Extent ነ Cultivated; Specialty T Intensive | Extensive 
Map unit 1 of area | farm crops} crops Woodland Urban uses; recreation | recreation 

! | areas areas 

1 


Maumee-Gilford- 
Watseka--------.--- 


Houghton-Adrian---- 


Plainfield-Brens- 
MorocaQ----------- 


Craigmile-Suman---- 


Algansee--.--------- 


Craigmile---------- 


Prochaska-Adrian--- 


Markton-Metea- 
Crosier------.--.--- 


38 


Fair: 
wetness, 
ponding. 


Fair: 
wetness, 
ponding. 


Poor: 
droughty, 
soil 
blowing. 


[| 

1 

' 

۱ 

1 

1 

+ 

۱ 

' 

٤ 

' 

š 

' 

1 

1 

t 

LI 

' 

' 

' 

' 

' 

' 

' 

' 

1 

' 

i 

à 

1 

¡Fair: 

| wetness, 
| flooding. 
' 
' 
۱ 
I 
1 
i 
1 
' 
' 
' 
' 
I 
1 
' 
' 
L 
' 
' 
' 
4 
I 
[| 
1 
[| 
1 
' 
' 
I 
I 
3 
' 
' 
1 
[| 
1 


Good. 


Fair: : 
wetness, 
flooding. 


Fair: 
ponding, 
flooding. 


Fair: 
droughty, 
wetness. 


Fair: Fair: 
wetness, wetness, 
ponding. ponding. 

Good. Fair: 

wetness, 
ponding. 

Fair: Fair: 


I 
| 
1 
ê 
1 
L 
' 
፥ 
' 
上 
1 
11 
1 
I 
1 
' 
Li 
1 
I 
' 
4 
L 
' 
' 
' 
a ' 
droughty. | droughty. 
I 
0 
b 
۱ 
' 
' 
I 
t 
I 
I 
' 
۱ 
t 
LI 
1 
፥ 
1 
፪ 
11 
1 
à 
1 
上 
[| 
I 
I 
4 
I 


, 
0 
1 
I 
1 
፥ 
1 
፥ 
1 
1 
t 
i 
! 
1 
۱ 
۱ 
j 
i 
፡ 
1 
1 
1 
I 
J 
1 
L| 
| 
| 
“V 
1 
| wetness, 
| 
1 
1 
| 
1 
0 
j 
j 
|] 
1 
b 
1 
i 
j 
1 
1 
' 
1 
j 
I 
I 
i 
' 
j 
| 
1 
1 


Fair: Fair: 
wetness, 
flooding. flooding. 

Fair: Fair: 
wetness, wetness. 
droughty. 

Fair: Fair: 
wetness, wetness, 
flooding. flooding. 

1 
۱ 

Fair: iFair: 
ponding, | ponding, 
flooding. | flooding. 

1 
I 
Fair: (Fair: 
droughty. í droughty. 
' 
i 
۱ 
i 


Poor: 
wetness, 
ponding. 


Poor: 
wetness, 
ponding. 


Fair: 
poor 
filter, 
wetness. 


Poor: 
wetness, 


flooding. 


Poor: 
wetness, 


flooding. 


Poor: 
wetness, 


flooding. 


Poor: 
ponding, 


flooding. 


Poor: 
wetness. 


Poor: 
wetness, 
ponding. 


Poor: 
wetness, 
ponding. 


Fair: 
too sandy. 


Poor: 
wetness, 
flooding. 


Fair: 
wetness, 
flooding. 


Poor: 
wetness, 
flooding. 


Poor: 
ponding, 
flooding. 


Fair: 
too sandy, 
wetness. 


o‏ ې 


ir: 


oo sandy. 


too sandy, 


wetness. 
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TABLE 5.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


i I 
Map | Soil name i Acres {Percent 
Symbol | i i 
H | j 
i i ! 
Ad ¡Adrian muck, drained-~------..--..--~ T----2-2-2-.--- ---=መ መመ êd ----መመመመመመመሙ | 9,087 | 4,5 
Af ¡Adrian muck, frequently -َ00070 T----2-2-22-22-2---2-22-2----- ---መመመመመመመ ሙ= | 1,005 | 0.5 
An iAlgansee fine sandy loam, occasionally flooded-------------~------- T-------2--2----- اس‎ 3,098 | 1.5 
As ¡Algansee Variant sand, occasionally flooded------------------- -T----2.-2-2-2.-2-2-2---2------- | 1,114 | 0.6 
Bea iBrems sand, 0 to 3 percent slopes------- -T---2-2--2-2-2.2----2-2----- --222---2--.2----- ---መመመ | 18,884 | 9.4 
ChB ¡Coloma sand, 0 to 6 percent sl1opes----------------------------------------------_--- H 1,257 | 0.6 
Co iCraigmile fine sandy loam, frequently flooded----------------------------------_--_- | 8,656 1 4.3 
Cp ¡Craigmile Variant fine sandy loam, rarely flooded---------------------------------- I 1,852 | 0.9 
CrA iCrosier fine sandy loam, 0 to 3 percent Slopes---------------..-----.--------.2.---- i 685 i 0.3 
Ed [Edwards muck，draineq---------------~-------------------------------------------- -=-= i 832 | 0.4 
Gf iGilford sandy loam----------------------------------------------------------------- | 10,082 | 5.0 
Ho iHoughton iuck，drained---------------------- - 8,364 | 4.2 
MdA — iMarkton sand, O to 3 percent slopes----------------- > -፦-ሙ-መ-- 3,289 | 1.6 
Me iMaumee Sand----------~<-------------------------~ 27,026 | 13.4 
Mh iMaumee mucky sand------------ ----- ጫመ መመሙሙ መሙ ---=- ፌመመመ.ዉ መጨ መ ሙ= -T-—------------2-2-2-2-2----- ---i 2,774 | 1.4 
Mn iMaumee Variant loamy sand--------- der -----.--.-------2-2--2------ ~r. ' 1,207 | 0.6 
MpB iMetea loamy sand, 1 to Y percent slopes------------------. -T-2-----2-2-2-2-2--2-22----- ----| 1,003 | 0.5 
Mr ¡Morocco loamy 580 2መመ== መመ መመመመመ መሙ መመ መጨ መመ i 22,151 ¦ 11,1 
Na (Napoleon muck, undrained------ -T------------ -- i 306 | 0.2 
Nf ¡Newton loamy sand--------- ~------------ Poo 5,224 | 2.6 
OrB ¡Ormas sand, 1 to 4 percent slopes-----.--------.--- ~- 768 | 0.5 
OvA ¡Ormas Variant-Morocco loamy sands, O to 2 percent slopes------ T2------------------- 2,547 | 1.3 
PLA {Plainfield sand, O to 1 percent slopes------------------- --=መ----ሙመ መመመ መመመ መ. መ መ መሙ. : 5,310 | 2۰7 
PIB ¡Plainfield sand, 1 to 8 percent slopes------------ “Lo --- 14,072 | 7.0 
PLC iPlainfield sand, 8 to 15 percent slopes-------- -----------2--22---- -T-—---------- 2,158 | 1.1 
PtA iPlainfield sand, wet substratum, 0 to 3 percent slopes------- T---------2------------ 15,269 | 7.6 
PvB iPlainfield sand, loamy substratum, 1 to 8 percent Slopes-------------------- سس رہ‎ : 571 | 0.3 
Px ¡Prochaska loamy sand, occasionally flooded------------------------ -T--2-2------------- 6,912 | 3.5 
Sh iShoals Variant loam, rarely flooded-------- E مر رر‎ T2-------2--2-2--2-2222----- 1,705 | 0.9 
So ¡Suman silt loam, frequently flooded--------.- ادام مده مههه‎ LL ددم اعد شا‎ LL መ سم‎ 2,388 | 1.2 
To [Toto muck，drained----------------------------------------------------------------- 2,643 | 1.3 
Ud iUdorthents gravelly sand--------~---------------------------------- ---------2-------- 112 | 0.1 
Wk iWatseka loamy 5 810 کس‎ cce LLL dla Ll ا ا‎ 14,696 | 7.3 
WwB iWawasee fine sandy loam, 1 to B percent لت‎ =a aaa ' 511 | 0.3 
I Water--~~---------------------------------------------------------------------- | 2,130 | 1.4 
Tota 32225 کے ما سح ماد بے موو کک ات 2د‎ E ENE ا‎ ERN KER ከዲ 1 200,320 56 
' 
' 
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TABLE 6.L-YIELDS PER ACRE OF CROPS AND PASTURE 


Starke County, Indiana 


aent. Absence of a yield indicates that the 


soil is not suited to the crop or the crop generally is not grown on the soil] 
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™ ፦ ~ = - co m e st at a ند‎ < so o ኣ= اما‎ en t- 
لد‎ N N e یم‎ e m = m =a m م‎ en en m ی‎ m e رم‎ 


M 


Soybeans 
Bu 


90 
85 
80 
80 
70 
TO 
110 
90 
115 
95 
120 
110 
85 
110 
105 
100 
65 
80 


Corn 
Bu 


Soil name and 
map symbol 


Mh-------------------- 
Ormas Variant-Morocao 


Algansee Variant 
Craigmile Variant 
Maumee Variant 


Adrian 
Adrian 
Algansee 
Brems 
Coloma 
Craigmile 
Crosier 
Edwards 
Gilford 
Houghton 
Markton 
Maumee 
Metea 
Morocco 
Napoleon 
Newton 


[Yields are those that can be expected under a high level of manage 
Ormas 


(Mo om mm = 
Cor መመመ መሙ 
(ola መመመ መመመ ሐመሙመመመመመመ መመመ 
Ed------------------------ 
Gf-------2---2-------------- 
Ho---2-2-------------------- 
MdA----------------------- 
የሰ و ووی چوس عاد‎ 
MpB----------------------- 
Mr------22---2------------- 
Na---------2--2--2---.-------- 
Nf------------------------ 
OB ----- መመ መመሙሙሙሙሙ ሙ= 
OV Aaaa nnn 


ChB----------------------- 


AS-------2--------..-------- 
BehA-----------------------=- 


ለበሬ--=-ሠ-ሠ= === መመመ መ መወ መመመ መመ መ፡ 


= 二 
Af-------~---------------- 


Me, 


See footnote at end of table. 
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Soil survey 


I I — — n————————ÉÁá —  . —  — DD 


Soil name and | 
map symbol | Corn 

1 

I 

1 

[| 


PIA, PIB, P1C---.-- PEE 
Plainfield 


PtA----------------------- 


1 
I 
I 
; 
|] 
i 
Plainfield | 
1 
۱ 
| 
1 
1 
| 
| 


መራ 
Po 
ان‎ 


120 
85 


i 

j 

0. ! 
| 

[ 

1 


1 
Wawasee H 
' 
1 


* Animal-unit-month: The amount of forage or feed re 
mule, five sheep, or five goats) for 30 days. 
** See description of the map unit for composition and behavior characteristics of the map unit. 


Soybeans 


20 


35 


44 


uy 


22 


29 


45 


53 


54 


Grass-legume hay 


ፍሙ መ መ tre NE الط‎ 
quired to feed one animal unit (one cow, one horse, one 


| 


Tall fescue 


4,8 


6.8 


6.8 


Starke County, Indiana 


TABLE 7.p-CAPABILITY CLASSES AND SUBCLASSES 


[Miscellaneous areas are excluded. Absence of an 
entry indicates no acreage] 


VIII 


raser management concerns (Subclass) 

Class | Total | T 0 Soll 
! acreage | Erosion | Wetness | problem 
! || Ce) |. (w) I (s) 
' H Acres i Åcres | Acres 
i i j i 
i i | i 

I | ==> | مس‎ | ==> | --- 
| j | i 

II | 14,8351 511 1 14,324 | --- 
1 1 ( 1 
t 1 y ' 

III | 83,874) 1,003 | 64,860 ነ 18,011 
L 1 1 ' 
1 0 I 1 

IV i 16,9231 --- | 18,791 i 58,132 
1 1 1 1 
1 6 I 

¥ i al === | ==> | «== 
i | | | 

VI | 21,846; --- | 306 i 21,540 
I 4 1 1 
I ۱ 1 ' 

VII ነ 1121 ==> d ==> 1 112 
| i | I 
' | I | 
! | | ji 
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94 


[Only the soils suitable for production of commercial trees are listed. 


TABLE 84--WOODLAND MANAGEMENT AND PRODUCTIVITY 


information was not available] 


Soil survey 


Absence of an entry indicates that 


Sycamore, 


1 H Management concerns i Potential productivity | 
Soil name and iOrdi- | | Equip- | 1 [ [ | 
map Symbol inationiErosion | ment !Seedling! Wind- | Common trees ¡Site | Trees to plant 
isymboljhazard | limita-imortal- | throw ! iindex! 
i H i tion | it t_hazard | l | 
i i i | j i 0 | 
| | ) I ' i j i 
Ad---------.-------- | dw {Slight {Severe {Severe Severe ‘White ash----------- i 517 
Adrian i i | ' ' IRed maple----- ao. 511 
1 i ! i i ¡Quaking aspen------- ! 56 | 
i i | | i ¡Black willow-------- | === | 
i | | i 1 ¡Silver maple-------- | 76 | 
| i i ! ! ! i 1 
Af----------------- | 3۷ {Slight {Severe Severe !|Severe !Red maple----------- 1 51 ¡Red maple, 
Adrian ' | | I | ı Silver maple-------- | 76 | quaking aspen, 
' i i i i ¡White ash----------- | 51 | eastern cottonwood. 
i i | | i ¡Quaking aspen------- i 56 | 
1 j i i ! |Tamarack------------ ! ጓዓ | 
i i i i i iRiver birch-------- - 45 1 
i t i i ! iEastern cottonwood--| 86 | 
i i i i ! |Pin oak------------- | 60 ! 
| | [ i i iNorthern white-cedar! 27 | 
! ! ! ! ! | j | 
Án---------- T------ i 3s ۱511811 {Slight {Moderate!Slight iQuaking aspen------- i 60 ¡Eastern cottonwood, 
Algansee H ! i i i ı Silver maple-------- | --- | American sycamore. 
i ! ! på i iSwamp white oak-----| --- | 
i i i i i iWhite ash----------- | “==> I 
i i i i i iSugar maple--------- | -- 1 
i i i i i ¡Northern pin oak----| --- | 
i i i i i ¡American sycamore---| === | 
j i j j t ¡Common hackberry----| === | 
i [ j i i i Red maple----------- | سم‎ ! 
' 1 1 1 $ ۱ ! 
' 1 1 1 [| I t 1 
ممه ہچ سجن‎ i 3s {Slight |Slight Severe {Slight |Quaking aspen------- f 55 {American sycamore, 
Algansee Variant } i ! ! 1 ¡Silver maple-------- i T6 | eastern cottonwood, 
i i 1 i | ¡Pin oak------------- |. 80 1 quaking aspen, 
i | ! i ! ¡American sycamore---| 80 | pin oak. 
i i i i i i Common hackberry----| 35 | 
i | | | ! | Red maple-----------1 51 | 
i ! i i i {Eastern cottonwood--i 0 i 
1 I 1 | | | 1 1 
BeA------------- =i 3s [Slight {Slight {Severe {Slight {Northern red oak----} 70 {Eastern white pine, 
Brems i | | | | ¡Red pine-------- ----i 72 | red pine, jack pine. 
i i i i Å ¡Eastern white pine--| 65 | 
i i | ۱ ! ¡Jack pine-----------| 70 | 
I ' | i i i i | 
ChB----------------i 3s {Slight {Slight  !Moderate!Slight Northern red oak----; 70 |Eastern white pine, 
Coloma 1 i i i i ¡White oak-~---------{ 70 | red pine. 
i 1 1 1 ' ' 1 ፪ 
1 1 1 0 1 1 I ' 
Co------ ~__~- ~i 2۷7 {Slight |Severe Severe ‘Severe Red maple-------- ---i 72 ¡Eastern white pine, 
Craigmile ! i i | | ¡Silver maple--------| 95 | white ash, red maple, 
i j [ | ! ¡White ash--------.-- | 72 | American sycamore, 
i i | i | ¡American elm------ --} 70 | pin oak. 
| i t j i ¡Eastern cottonwood--{ 100 | 
| i | | | ¡American sycamore---| 90 | 
i i i | i iPin oak------------- i 90 | 
i i | | | i I j 
Cp--------- nm | 30 {Slight [Slight {Slight ¡Slight ¡Pin oak------------- | 80 ¡Red maple, pin oak, 
Craigmile Variant | |: ' 1 i ¡Eastern cottonwood--| 90 | white oak, yellow- 
1 ! ! ! i ¡White oak----------- i 65 1 poplar, American 
| | | | | ¡Northern red oak----| 65 | sycamore, eastern 
| | ! | j ¡Black walnut-------- | 65 | white pine. 
t i i | i i Butternut---=--===-e= | 55 I 
| | | | i iHoneylocust-----.--- | 70 ! 
! | i i i (American sycamore---! 90 | 
i i | i i {River birch--------- | 51 1 
| i i i i i i 1 
CrA---------- ------i 3o {Slight {Slight {Slight !Slight White oak----------e i 75 ¡Eastern white pine, 
Crosier i | | | | [Pin oak---------.--- 85 | white ash, red 
i | | 1 | | Yellow-poplar------ -i 85 | maple, yellow- 
i ! j | | INorthern red oak----| ፐ5 | poplar, American 
1 Li , 4 
.و‎ | | | | 


Starke County, indiana 


Soil name and 
map Symbol 


1 
lOrdi- 
InatîoniErosion 


TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


—————————————< ARRABYTM 
anagement concerns 


Equip- | H 


1 
۱ 


isymbol|hazard 


M 
' 


ment 


limita-imortal- 


tion 


Seedling Wind- 


Ela aê na wc د‎ 


Edwards 


Gilford 


Ho-2----2----------- 
Houghton 


MdA-------------- -— 
Markton 


Maumee Variant 


MpB-------- ገ መው baki 
Metea 


MY www ween wee o enn 


Morocco 


"T WA n ua مج بج‎ 


Newton 


0۷ ۸۷ : 
Ormas Variant----- | 


MOP 06 3 0 ب‎ o ana a ! 


hw 


88 


35 


ካዛ 


4w 


28 


3o 


3۷ 


aw 


3s 


3s 


3o 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


See footnote at end of table. 


Severe 


Severe 


Severe 


Slight 


Severe 


Severe 


Slight 


Slight 


Severe 


Severe 


Slight 


Slight 


Slight 


Severe Severe 


Severe Severe 


Severe Severe 


Slight Severe 


Severe 


| 
| 
| 
1 
1 
! 
| 
| 
| 
4 
I 
' 
1 
1 
I 
i 
! 
Severe ۵ ۰ 
! 
' 
| 
' 
| 
1 
1 
! 
۱ 
i 
Severe | 
| 
| 
1 
I 
I 
I 
I 
I 
I 


I 
Moderate | Slight 
' 


i 

| 

| 

1 
Slight 456 

, 

! 

l 

1 
Severe {Severe 

| 

| 

| 

| 

i 
Severe |Severe 

1 

' 

' 

| 
Severe {Slight 

1 

I 

۱ 

I 

I 

1 

1 

1 

| 


Moderate! Slight 
| 


Slight Slight 


throw 


፡ dty hazard 


Common trees 


White ash----------- ! 
{Red maple----------- ! 
iOuaking aspen------- ! 
' 


¡Eastern white pine--; 
IBigtooth aspen------ 1 
‘Red maple----------- : 
1 


1 

¡White ash----------- l 
!Red maple----------- i 
iQuaking aspen------- ! 
¡Black willow-------- | 
¡Silver maple--------| 
1 

1 


1 

IWhite oak----------- 
| Black oak--------- == 
¡Quaking aspen------ -i 
¡Eastern cottonwood--i 
!Red maple----------- ! 
I 


‘Eastern white pine--| 


IBigtooth aspen 
¡silver maple-------- 
i 


|Pin oak------------ | 
(Silver maple-------- 
¡Eastern cottonwood--| 
¡Quaking aspen------- I 
! Red maple----------- ' 


| American sycamore---1 
۱ ' 
I 


L 

IWhite oak----------- 
iYellow-poplar------- I 
‘Eastern white pine--j 
!Red pine------ መጨመመመመ 
1 

1 


۱ 
¡Northern red oak----| 


|Pin oak-------------i 


IEastern white pine--i 
! 

1 

{Red maple------- — 
¡Silver maple-------- | 
|White aSh-----------1| 
¡Quaking aspen-------i 


!Tamarack--------- -==| 
!Black ash----------- 1 
H 1 
' ' 
IPin oak---------- skel 


{Eastern white pine--| 
‘Eastern cottonwood--| 
' 


1 

¡White oaK----------- 
| Yellow-poplar------- 
!Eastern white pine--| 
‘Red pine------------ | 


| Black oak----------- 1 
IWhite oak----------- ! 
|Pin oak----------- --1 
!Sassafras----------- ! 
¡Eastern cottonwood--| 
{Northern red oak----| 
i ١ 
| 1 
{Northern red oak----i 
iPin oak----- مه سمت‎ I 
' 


¡Eastern white pine--i| 
1 1 
y 0 


T Potential productivity ` 
_ Potential productio iti. 


1 

I ፥ 

| iSite 
| jindex 
LI 

۱ 

0 

I 

I 


95 


— -- 


Trees to plant 


| 
| 


Eastern white pine, 
white ash, eastern 
cottonwood. 


Eastern white pine, 
Austrian pine, red 
pine, black oak, 
white oak. 


Eastern white pine, 
pin oak, eastern 
cottonwood. 


Eastern white pine, 
silver maple, 
eastern cottonwood. 


Eastern white pine, 
red pine, yellow- 
poplar, black walnut. 


Eastern white pine, 
red maple, American 
sycamore. 


Eastern white pine, 
pin oak, eastern 
cottonwood. 


Eastern white pine, 
red pine, yellow- 
poplar, black walnut. 


Eastern white pine, 
eastern cottonwood. 


Eastern white pine, 
red maple, American 
sycamore. 


96 


Soil name and 
map symbol 


PLA, PLB, PlC----- 


Plainfield 


Prochaska 


Shoals Variant 


Watseka 


Ww B-------- kk سک نے‎ ው 


Wawasee 


Management concerns 88‏ ھی 
iOrdi- | | Equip- T ]‏ 
imationiErosion | ment ۱5۵۵01108۵۲ Wind-‏ 
isymbolihazard | limita-!mortal- | throw‏ 

| | tion | ity | hazard 
VT D ا‎ ሥታ ፅቁ፡፡ 
1 1 1 + 
I I 1 | 
3s (Slight {Slight  !Severe Slight 
1 1 1 I 
LI ፥ 4 1 
i i I i 
1 | 1 1 
۱ 1 I L 
i i i | 
i | I ۱ 
35 . ¡Slight {Slight {Severe {Slight 
1 1 1 I 
I 1 ( I 
i | | ' 
| | I i 
| | | i 
38 (Slight {Slight {Severe !Slight 
1 1 1 I 
j ' ' ۱ 
D ۱ ۱ I 
i i I i 
i i I ۱ 
i i i I 
3w {Slight {Severe {Severe Severe 
1 ۱ I ' 
| | | | 
| i | i 
i i i i 
4 1 t 4 
۱ 1 t ۱ 
i i I j 
20 {Slight {Slight {Slight {Slight 
! 1 1 ፥ 
' i j | 
1 ۱ I I 
i | | | 
1 I 1 1 
1 1 t l 
4 a 1 1 
۱ ١ 0 I 
| i i | 
4 1 4 ۱ 
۱ 1 ۱ I 
t , 1 t 
0 1 1 t 
( i i i 
2۷ {Slight {Severe {Severe !|Severe 
1 , ۱ I 
| | ۱ 
| | i | 
i | i | 
3w {Slight {Severe Severe ‘Severe 
a 1 ' ۱ 
i ' 1 j 
1 1 I 1 
( ፡ 4 1 
1 t 1 ' 
I ፥ 1 1 
I t 1 1 
1 1 I 1 
1 1 I 1 
i j | | 
| 1 1 1 
۱ ۱ 1 I 
1 I ' 1 
I I I | 
4 1 | 1 
--- 1መመመመመመመ- [መመመመመመመውሙ | مات سا سا ماس‎ O 
1 
I 
I 
lo Slight Slight Slight Sllght 
' 
' 
4 
۱ 
1 
۱ 
Li 


TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Common trees 


1 
1 
1 
¡Black oak---------- sl 
¡White oak----------- | 
¡Black cherry-------- ! 
¡Scarlet oak--------- 1 
iNorthern red oak---- 

' 


, 
L 
1 ) 
IBlack 03ሸጀ=መመመመመ መመሙመሙመሙ 1 
1 
| 


IWhite oake---------- 
iSassafras----------- 
¡Black cherry-------- i 
1 

H 1 
¡Black oak----------- | 
¡White oak----------- | 
iBlack cherry--------| 
ISearlet oak--------- 


¡Northern red oak---- 


1 
۱ 
Pin oak--------- SC EM 
{River birch--------- 
¡Red maple----------- ' 
iQuaking aspen-------| 
¡Silver maple-------- 
¡Eastern cottonwood-- 
1 


۱ 

¡Pin oak------------- 
¡Eastern cottonwood--| 
¡White oak-----.-----| 
ı Northern red oak----| 
¡Black walnut-------- i 
i Butternut----------- i 
iHoneylocust--------- 1 
¡American sycamore---| 
iRiver birch-------.-- I 


{Pin oak------------- ! 
¡Red maple------- — | 
ISwamp white oak----- I 
{White ash----------- j 
' 
' ' 
¡Red maple----------- ! 
ISilver maple-------- ! 
iQuaking aspen-------| 
¡Eastern cottonwood--] 
iRiver birch---------| 
(Pin oak-----------.-- [ 
iTamarack-----.----- =i 
INorthern white-cedar! 
۱ 
| 


[ 

t 

' 

White oak=---------- ' 
i Yellow-poplar------- H 
I 
| 
1 
I 
۱ 
1 


70 
65 
68 
70 
65 


30 
ho 


70 
65 


68 


—_ Potential productivity i ` 


1 
iSite 
iindex 


I 
۱ 
' 
4 
1 
' 
1 
1 
0 


| 


I 
1 
1 
1 
1 
1 
1 
፥ 
4 
| 
1 
1 
۱ 
1 
4 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
t 
۱ 
1 
上 


1 
' 
፥ 
' 
' 
1 
' 
1 
1 
1 
۱ 
| 
1 
I 
1 
1 
1 
I 
4 
1 
' 
1 
4 
1 
' 
1 
1 
1 
1 
1 
' 
1 
' 
1 
' 
1 
1 
1 
i 
1 
I 
, 
' 
1 
1 
1 
I 
' 
1 
' 
' 
1 
1 
۱ 
I 
t 
1 


Soil survey 


Trees to plant 


Red pine, eastern 
white pine, jack 
pine. 


Red pine, Austrian 
pine, jack pine, 
eastern white pine. 


Red pine, eastern 
white pine, jack 
pine. 


Eastern cottonwood, 
silver maple, red 
maple, guaking aspen, 
eastern cottonwood. 


Red maple, pin oak, 
white oak, yellow- 
poplar, American 
sycamore, eastern 
white pine. 


Eastern white pine, 
red maple, white 
ash. 


Red maple, guaking 
aspen, eastern 
cottonwood, 


Eastern white pine, 
red pine. 


Eastern white pine, 
red pine, white ash, 
yellow-poplar, black 
walnut. 


55 See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9|--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol € means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil] 


Trees having predicted 20-year average height, in feet, of-- 
1 


Soil name and | 1 1 H 


Craigmile Variant cedar, Austrian pine, pin oak, 
pine, white fir, 
blue spruce, 
Washington 


hawthorn. 


silky dogwood, 
Amur privet, 
American 
cranberrybush, 


map 1 «8 | 8-15 i 16-25 ' 26-35 j >35 
| | | i 

| | | | ! 

1 1 1 1 ۱ 
Ad---------------- ¡Common ninebark, {Amur honeysuckle, {Tall purple willow! Black willow, ¡Imperial Carolina 
Adrian | whitebelle | Amur privet, ' I golden willow. | poplar. 

| honeysuckle. | silky dogwood, ) i | 

| | nannyberry | 1 i 

i | viburnum, i i i 

! | Tatarian i i i 

i | honeysuckle, ۱ i i 

i ۱ i i i i 
Af---------------- ¡Common ninebark, {Amur honeysuckle, {Tall purple willowiGolden willow, ¡Imperial Carolina 
Adrian i 056 I inii لي‎ j i black willow. ! poplar. 

| honeysuckle. ١ silky dogwood, i i ' 

' | nannyberry i i i 

i | viburnum, ! 1 | 

i i Tatarian ) i i 

i | honeysuckle, i 1 | 

i i i i | 
ስ በመሠመሠመመመመመመመጭመመመመሙ | --- |ለጠህዮ privet, ¡Austrian pine, ¡Norway spruce-----iEastern white 
Algansee ۱ | American | white fir, blue | | pine, pin oak, 

i | eranberrybush, 1 spruce, northern | | 

i { silky dogwood. | white-cedar, i i 

| ! | Washington 1 | 

i ' | hawthorn. | ! 

| i | 
As---------------- | --- ISilky dogwood, {Washington | Norway Spruce----- iPin oak, eastern 
Algansee Variant | i American 1 hawthorn, i ! white pine. 

! ! eranberrybush, | northern white- | i 

! I Amur honeysuckle,! cedar, blue i i 

I | Amur privet. ! spruce, white | | 

| | | fir, Austrian j i 

i | | pine. ! i 

i i i i j 
BeA------------- --iSiberian peashrub ¡Eastern redeedar, ¡Austrian pine, IEastern white pine| --- 
Brems i | radiant | jack pine, red I 1 

| ! crabapple, I pine. ! | 

! | Washington i | 

i | hawthorn, autumn- | i i 

| | olive, Amur ' ' ' 

| | honeysuckle, ! i | 

! | lilac, Tatarian | | i 

i i honeysuekle. j i i 

1 1 I l Li 
ChB---------------|Siberian peashrub ¡Eastern redcedar, ¡Austrian pine, {Eastern white pine; --- 
Coloma | | radiant I jack pine, red i i 

! | crabapple, | pine. i | 

i | Washington i i i 

i | hawthorn, autumn- | | | 

| | olive, Amur / i i 

' | honeysuckle, ۱ i i 

! | lilac, Tatarian | | | 

i | honeysuckle. | i i 

I i ۱ 5 1 
Co---------------- I --- Silky dogwood, {Washington tEastern white pineiPin oak. 
Craigmile | | American | hawthorn, white | i 

۱ | eranberrybush, | fir, blue spruce,} ! 

| I Amur honeysuckle,i northern white- i i 

I | Amur privet. I cedar, Austrian | ' 

| ۱ | pine, Norway 1 | 

| | | spruce, | | 

I I 1 ' ' 
(j سس سای‎ | 5-58 !Amur honeysuckle, !Northern white- [Norway spruce----- ı Eastern white 

4 1 r 

' ' ' ' 

| ' ' j 

上 1 ' ' 

i | i i 

i i i i 

i ' i 1 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


cranberrybush, 
Silky dogwood, 


white-cedar, 
Washington 
hawthorn, 


' 
' 1 
map symbol 1 «8 i 8-15 | 16-25 i 26-35 1 >35 
' 
۱ ۱ 1 ۱ Li 
I | ፥ 4 i 
j | j | | 
CrA-----------.-- -j --- IAmur honeysuckle, |Austrian pine, ı Norway spruce-----|Eastern white 
Crosier | | American I blue spruce, i | pine, pin oak. 
i | eranberrybush, t northern white- | i 
i | Amur privet, | cedar, Washington} i 
| | silky dogwood, i hawthorn, white | i 
I | | fir. i 1 
i | j | i 
Ed---------.------- ¡Common ninebark, {Amur honeysuckle, |Tall purple willow!Golden willow, iImperial Carolina 
Edwards | whitebelle | Amur privet, | | black willow. i poplar. 
| honeysuckle. ١ silky dogwood, ከ | | 
i I nannyberry 1 | i 
i i viburnum, 1 | i 
i i Tatarian 1 ! H 
i | honeysuckle. i i ! 
i i i i i 
Gf------------.---- i --- iSilky dogwood, ı Norway spruce, ¡Eastern white pinejPin oak. 
Gilford i | Amur privet, Amur! northern white- | i 
j | honeysuckle, | cedar, Washington| i 
I | American | hawthorn, blue | | 
| | eranberrybush. | spruee, white i i 
i i | fir, Austrian I i 
' i | pine. ! i 
i | ! i i 
Ho--------- -------iCommon ninebark, {Amur honeysuckle, ¡Tall purple willow!Golden willow, iImperial Carolina 
Houghton i whitebelle i Amur privet, i i black willow. i poplar. 
ı honeysuckle. | silky dogwood, | i i 
I | nannyberry i i i 
i | viburnum, | | i 
i | Tatarian i | i 
! | honeysuckle, i ! | 
4 ۱ 
1 1 I I 1 
MdA----.-----..--- | --- {Silky dogwood, ¡Northern white- ı Norway spruce----- iPin oak, eastern 
Markton ! i Amur privet, Amur} cedar, Austrian ! | white pine. 
i i honeysuckle, | pine, white fir, | i 
i | American I blue spruce, H i 
i | cranberrybush. | Washington | ' 
I | | hawthorn. ! ! 
i i i ! i 
Me, Mh------- -T----| --- ‘Silky dogwood, ¡Norway spruce, ¡Eastern white pinelPin oak, 
Maumee i | Amur privet, Amur| Austrian pine, i | 
i | honeysuckle, | northern white- |! | 
i | American | cedar, blue ! | 
1 i cranberrybush. | spruce, white I ! 
i H | fir, Washington | i 
i i ! hawthorn, ' ! 
i i i i ' 
Mn---------- — | oon {Silky dogwood, ¡Norway spruce, ¡Eastern white pineiPin oak. 
Maumee Variant I | Amur privet, Amuri Austrian pine, I ' 
I I honeysuckle, | blue spruce, | | 
| | American | white fir, i i 
i | cranberrybush. | northern white- | | 
| | | cedar, Washington! | 
i 1 | hawthorn. i | 
1 ' 1 1 
I 1 I ۱ 1 
MpB--------------- ¡Siberian peashrub |Eastern redeedar, |Red pine, jack IEastern white pine; --- 
Metea I | radiant | pine, Austrian i i 
! i crabapple, lilac,! pine. i i 
| | Washington i i i 
; i hawthorn, Amur | i ' 
I I honeysuckle, ' | j 
I | autumn-olive, 1 | 
| | Tatarian | | | 
! | honeysuckle, i | i 
1 4 1 1 
L ۱ ! 1 1 
Mr--------- ----መሙ i --- iAmur privet, Amur {Austrian pine, ¡Norway spruce-----|Eastern white 
Morocco | honeysuckle, i white fir, blue | i pine, pin oak. 
| American i Spruce, northern | i 
| ; i ; 
| | ۱ i 
[ i i | 
| i i i 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| bi Trees having predicted 20-year average height, in feet, of-- 
Soil name and 


[| 
i 
map Symbol i <8 8-15 16-25 26-35 235 
1 
1 
i 
Na. i 
Napoleon 1 
0 
' 
Nf--------- --መመመ መመ ! --- Amur privet, Amur |Norway spruce, Eastern white pineiPin oak. 
Newton H honeysuckle, Austrian pine, 
' American northern white- 
| eranberrybush, cedar, blue 
| silky dogwood, spruce, white 
i fir, Washington 
i hawthorn. 
1 
3 
OrB------.- en ¡Siberian peashrub Eastern redcedar, ¡Red pine, AustrianiEastern white pine --4- 
Ormas 1 lilac, radiant pine, jack pine. 
crabapple, 
autumn-olive, 
Washington 
hawthorn, Amur 
honeysuckle, 
Tatarian 
honeysuckle, 


Eastern white 
pine, pin oak. 


Ormas Variant---- Silky dogwood, 
Amur privet, Amur 


honeysuckle, 


White fir, blue 
spruce, Austrian 
pine, northern 


0 

t 

' 

| 

I 

I 

! 

| 

' 

' 

' 

| 
OvA*: H 

i Norway spruce----- 

| 

1 

1 

[| 

I 

1 

1 

1 

1 

1 

1 


American white-cedar, 
cranberrybush. Washington 
hawthorn. 
Morocco---------- i 一 “= 一 Amur privet, Amur ¡Austrian pine, Norway Sspruce----- Eastern white 
i honeysuckle, white fir, blue pine, pin oak. 
i American spruce, northern 
| eranberrybush, white-cedar, 
| silky dogwood, Washington 
| hawthorn. 
| 
| 
PIA, PLB, ኮ10መመመሙ=-> ¡Siberian peashrub [Eastern redcedar, |Red pine, Austrian|Eastern white pine --- 
Plainfield i radiant pine, jack pine. 
| crabapple, 
| Washington 
| hawthorn, autumn- 
| olive, Amur 
I honeysuckle, 
i lilac, Tatarian 
| honeysuckle. 
1 
P£A------ Am mn kn kk mn ee mn xw ¡Siberian peashrub | Eastern redcedar, {Red pine, jack Eastern white pine --- 
Plainfield i radiant pine, Austrian 
i crabapple, lilac, pine. 
| autumn-olive, 
| Washington 
i hawthorn, Amur 
i honeysuckle, 
i Tatarian 
| honeysuckle. 
I 
PvB----------- ~--- Siberian peashrub ¡Eastern redcedar, |Red pine, AustrianjEastern white pine === 
Plainfield lilac, Washingtoni pine, jack pine. 


hawthorn, autumn- 
olive, Amur 
honeysuckle, 
Tatarian 
honeysuckle, 
radiant 
crabapple. 


نے سے هول واه قو سے ہے سے mm‏ ہے በሸ ባው‏ سے سواه سے وم مو قم oe‏ قو (ሰ በፀ‏ ووه هم ብ በጅ.‏ ووا mr‏ کے وو سے وی OP‏ ووی سو وای سے ወ ጣው‏ وھ وای و DE‏ ووی لان I‏ سے — سے ست سے — ወፍ ቓ ww‏ سی ددم دو سو ہے دہ کے دم دھ سو ‹ሠሠ we‏ وو ہے 


See footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Soil name and 


1 
I 
I 
map symbol i «8 8-15 16-25 26-35 >35 
I 
1 


M 
Eastern white pineiPin oak. 


Px---------222--2- --- Silky dogwood, Washington 
Prochaska Amer ican hawthorn, white | 
cranberrybush, fir, blue spruce, i 
Amur honeysuckle,| northern white- ` i 
Amur privet. cedar, Austrian | 
pine, Norway i 
' 
l 
Sh-------- oo === Silky dogwood, Washington Norway spruce----- iPin oak, eastern 
Shoals Variant American hawthorn, white pine. 


eranberrybush, 
Amur honeysuckle, 
Amur privet. 


cedar, blue 
spruce, white 


i 

۱ 

1 

i 

1 

' 

i 

i 

i 

i 

| Spruce, 
' 

! 

I 

I 

i 

1 

1 

i 

i fir, Austrian 
, 
' 
' 
' 
' 


'. 
۱ 
1 
| 
' 
1 
' 
1 
t 
1 
1 
I 
I 
t 
V 
1 
1 
1 
1 
I 
I 
I 
1 
i 
northern white- | 
1 
1 
፥ 
| 
' 
' 
' 
1 
, 
' 
۱ 
r 
1 
I 
1 
0 
1 
1 
1 
I 
1 
I 
1 
1 
| 
| 
፥ 
1 


| 
1 
1 
] 
4 
| 
i 
| 
| 
| 
| 
1 
I 
d 
I 
1 7 
i ۱ 
1 1 
1 ۱ 
4 4 
1 1 
4 1 
1 1 
1 ' 
I 1 
j pine. i 
! i 
So---------------- 1 --- jAmur privet, Amur [Norway spruce, Eastern white pinejPin oak. 
Suman i | honeysuckle, | Austrian pine, | 
| | American | northern white- i 
i | cranberrybush, | cedar, blue i 
i | silky dogwood. | spruce, white | 
| [ | fir, Washington | 
i | | hawthorn. | 
۱ | i i 
To---------- ------|Common ninebark, {Silky dogwood, ¡Tall purple willowiGolden willow, ¡Imperial 
Toto | whitebelle | Amur honeysuckle, | | black willow. | Carolina poplar. 
| honeysuckle. | Amur privet, | i i 
I | nannyberry 1 ) ۱ 
i | viburnum, | i ! 
| ¦ Tatarian ! I i 
i I honeysuckle. i i i 
i i i 1 i 
uds. | | | ' ' 
Udorthents i i i i i 
i ! | | i 
WKe--------------- I --- iâmur privet, Amur |Austrian pine, INorway spruce----- IEastern white 
Watseka H | honeysuckle, | white fir, blue | i pine, pin oak. 
' I American | spruce, northern | i 
| | eranberrybush, | white-cedar, ) | 
! | silky dogwood. | Washington i | 
| | | hawthorn. | | 
1 1 1 1 1 
۱ I ፥ 1 1 
مل و للا‎ -i --- iAmur honeysuckle, |White fir, blue iNorway spruce, iPin oak, eastern 
Wawasee ! | Amur privet, | Spruce, northern | Austrian pine. | white pine. 
! | American | white-cedar, | i 
î I cranberrybush, i Washington H ! 
| | silky dogwood. | hawthorn. | i 
1 I | 4 ١ 
| 1 1 L 1 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Starke County, indiana 


TABLE 10.|[--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 
Absence of an entry indicates that the soil was not rated] 


"slight," "moderate," and "severe," 
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See text for definitions of 


1 
۱ 0 1 ፡ | 
Soil name and i Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways 
map symbol i ! I | i 
d | | | 
1 1 1 1 I 
1 1 ፥ 1 1 
1 1 1 ۱ 1 
Ade--------------2----- ¡Severe: ¡Severe: i Severe: i Severe: i Severe: 
Adrian | ponding, I ponding, | ponding, i ponding, | excess humus, 
| excess humus. | excess humus. | excess humus. | excess humus. | ponding. 
[| I ' 1 ' 
' I ' | 1 
Af-------------------- ¡Severe: | Severe: | Severe: | Severe: | Severe: 
Adrian i flooding, | ponding, | flooding, í ponding, | flooding, 
| ponding, | excess humus. | ponding, | excess humus. | ponding, 
I excess humus, | i excess humus I | excess humus. 
4 1 i I 1 
1 [ ۱ I ' 
An---2----------------- ¡Severe: ¡Moderate: ¡Severe: ¡Moderate: iModerate: 
Algansee | flooding, | wetness. | wetness. | wetness. | flooding, 
| wetness, i | | | wetness. 
4 1 ۱ 1 1 
1 1 1 | 1 
As-------------------- ISevere: Severe: ISevere: iSevere: ¡Moderate: 
Algansee Variant | flooding, | too sandy. | too sandy, | too sandy. | wetness, 
| wetness, | | wetness, i | droughty, 
I too sandy. | | | i flooding. 
[| I ' 1 t 
1 I ' I ' 
88 مام د‎ uuu i Severe: i Severe: i Severe; i Severe; i Moderate: 
Brems I too sandy. | too sandy. I too sandy. ነ too sandy. | droughty, 
i i i i I too sandy. 
' I ' ۱ ' 
1 I I 1 1 
ChB------------------ -|Severe: iSevere: iSevere: iSevere: ۱ Moderate: 
Coloma i too sandy. | too sandy. ነ too sandy. î too sandy. ( droughty, 
i i | i | too sandy. 
' ' ' 1 0 
1 | 1 1 1 
Co-------------------2- | Severe: Severe: i Severe: i Severe: i Severe: 
Craigmile i ره‎ Ing | ponding. 1 pona ne i ponding. 1 0 ine, 
| ponding. | | flooding. | | ooding. 
L I 4 1 t 
1 I I 1 1 
CD - ሙመድ ¡Severe: ¡Moderate: i Severe: i Moderate: i Moderate: 
Craigmile Variant | flooding, | wetness. | wetness. i wetness, | wetness. 
| wetness. | ! | [ 
I | I ۱ 
CrA------------22-2----- ¡Severe: | Moderate: iSevere: Moderate: 1 Moderate: 
Crosier | wetness, | wetness, | wetness. | wetness. | wetness. 
4 7 rc lowly. |! 1 1 
ا‎ ! 1 
Ed--------------------|Severe: |Severe: i Severe: i Severe: ¡Severe: 
Edwards | ponding, | excess humus, | excess humus, | ponding, | excess humus, 
| excess humus. i ponding. ' ponding. ! excess humus. ! ponding. 
1 I 1 1 4 
Gf---------------2-2---- ¡Severe: | Severe; i Severe: | Severe: i Severe: 
Gilford | ponding. | ponding. | ponding. | ponding. | ponding. 
1 1 [| 1 4 
4 [ 1 ' 1 
Ho--------------------|Severe: ISevere: ¡Severe: iSevere: ۱56۷۳: 
Houghton | ponding, i ponding, | ponding, | ponding, | excess humus, 
| excess humus. | excess humus. | excess humus. | excess humus. | ponding. 
1 1 ' i ' 
۱ 1 4 | ۱ 
MdA-------------------|Severe: iSevere: iSevere: iSevere: iModerate: 
Markton | wetness, | too sandy. | too sandy, | too sandy. | wetness, 
| too sandy. | | wetness. | | droughty, 
1 1 1 | ነ too sandy. 
1 1 1 1 ፡ 
i [| 4 I 1 
Me, Mh---------------- ¡Severe: ¡Severe: | Severe: iSevere: ¡Severe: 
Maumee | ponding, | ponding, | ponding, | ponding, | ponding. 
I too sandy. | too sandy, | too sandy. ! too sandy. i 
' 1 ' ' t 
' 1 ፥ ' ` 
Mn-------------------- ! Severe Severe: | Severe: ¡Severe: ¡Severe: 
Maumee Variant | ponding, i ponding, | ponding, | ponding. | ponding, 
| cemented pan. | cemented pan. | cemented pan. | I thin layer. 
1 1 , 1 ' 
$ I ۱ 1 1 
MpB------------------- |Slight----------|Slight---------- | Moderate: iSlight------------ | Moderate: 
Metea | | | slope. i î droughty. 
' 1 ۱ 
1 I 1 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


1 1 0 ۱ 
Soil name and | Camp areas | Picnic areas | Playgrounds ፤ Paths and trails | Golf fairways 
map symbol ! I ; | i 
xc HWY Y AA A ወ mA ات سال‎ ave 
[ 1 NES j j 
| | i | | 
1<መመ-=-= መመመ መመመ ----- Severe: IModerate: 156۷ ۰۲۰ t Moderate: i Moderate: 
Morocco | wetness. | wetness. | wetness. | wetness. | wetness, 
١ 1 ! i | droughty. 
1 I I LI [| 
| I t ۱ 1 
Na-------.-------2------ ¦ Severe: Severe: i Severe: | Severe: i Severe: 
Napoleon | ponding, | ponding, | excess humus, | ponding, | too acid, 
| excess humus, | excess humus, | ponding, | excess humus. i ponding, 
| too acid. I too acid. i too acid. i | excess humus. 
1 1 1 1 4. 
1 1 I i L 
Nf---.------------2----- iSevere: ISevere: iSevere: Severe: Severe; 
Newton | ponding. t ponding. | ponding | ponding. | ponding. 
i i | i i 
OrB------------------- ¡Severe: i Severe: | Severe: i Severe: | Moderate: 
Ormas | 500 sandy. | too sandy. | too sandy. | too sandy. | droughty, 
H | I | | too sandy. 
i ۱ I | | 
ዐሃለይ። i i i | | 
Ormas Variant-------- ¡Severe: iModerate: Severe: iModerate: ¡Moderate: 
| wetness. | wetness. | wetness. | wetness. | wetness, 
! 1 ! ' | droughty. 
7 7 1 1 1 
1 ۱ 1 ۱ / 
Morocco------ Am iSevere: i Moderate: | Severe: iModerate: IModerate; 
| wetness, | wetness, | wetness. |! wetness, | wetness, 
| i i i | droughty. 
1 1 ۱ ۱ t 
I t | | ۱ 
PIA, PlB------------- -¡Severe: ¡Severe: ISevere: iSevere: ¡Severe: 
Plainfield | too sandy | too sandy. | too sandy, | too sandy. | droughty. 
1 | | i i 
PlC------------.------- iSevere: i Severe; | Severe ۱ Severe: | Severe: 
Plainfield i too sandy. î too sandy. | slope, | too sandy, | droughty. 
I H | too sandy. t | 
| i j i | 
PLA, PvB--------.----- ¡Severe: ¡Severe: i Severe: Severe: | Severe: 
Plainfíeld | too sandy. | too sandy. | too sandy. | too sandy. I droughty. 
1 1 1 1 1 
à 1 1 1 1 
PX موو مو‎ መመመ 0۰ ¡Severe: ¡Severe: ۱56۷ 6۳ و‎ : Severe: Severe: 
Prochaska | flooding, | ponding. | ponding. | ponding. | ponding. 
| ponding. i ! | i 
i | i | i 
Sh------------2..--- ---|Severe: Moderate: (Severe: ISevere: | Moderate: 
Shoals Variant | flooding, | wetness. | wetness. | erodes easily. | wetness. 
i wetness, i i i i 
i i i i | 
So------------ T-------|Severe: ISevere: ¡Severe: ISevere; ¡Severe: 
Suman | flooding, | wetness. | wetness, | wetness. | wetness, 
| wetness, ۱ | flooding. i | flooding. 
1 i [| 1 1 
| a 1 i 1 
To-------------- دهد ده‎ Severe: ۱56۵۷ ۵۲ ۵ : iSevere: Severe: Severe: 
Toto | ponding, | ponding, | excess humus, | ponding, t ponding, 
| excess humus, | excess humus. | ponding. | excess humus. | excess humus. 
1 I ' I ۱ 
| ፥ ፥ I 1 
Ud*. i | i | | 
Udorthents | | I | i 
i i | i i 
WK---2----------------- | Severe | Moderate: i Severe: i Moderate; | Moderate: 
Watseka | wetness. | wetness, | wetness. | wetness, | wetness, 
' ! ! i | droughty. 
1 1 1 1 ' 
LI I M ۱ ۱ 
رر رر لس‎ er } Slight---------- |Slight---------- | Moderate: ISlight------------ Slight. 
Wawasee i H slope, i 
4 
I 
i 


I 
I ' | 
| i | small stones. 
I ' ۱ 
1 Li J 


# See deseription of the map unit for composition and behavior characteristics of the map unit. 


103 


Starke County, Indiana 


--WILDLIFE HABITAT 


TABLE 11 


Absenae of an entry indicates that the 


[See text for definitions of "good," "fair," "poor," and "very poor." 
soil was not rated] 


iwildlifeiwildlifeiwildlife 


¡Potential as habita 


or-- 
۵1د ههه‎ dS ርው rope 
1 1 
Wetland!Shallow ۱08801 280 | ۷۵۵91 ፳በቋ ۱ Wetland 


areas 


plants | water 


Conif- 
erous 
plants 


i: Hardwood 
trees 


ceous 
plants 


Potential for habitat elements 
herba- 


{Grasses 
and 
{legumes 


and seed! 


Grain 
crops 


Soil name and 
map Symbol 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12/--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


SS ' ee RE) هه‎ s 


cemented pan. 


1 I t I I ፡ 
Soil name and | Shallow | Dwellings i Dwellings | Small i Local roads | Lawns and 
map Symbol | excavations | without | with i commercial | and streets | landscaping 
i EA basements | basements ¦ buildings i / 
1 1 ۱ 1 1 1 
| i | 5 ! | | 
LT nn ¡Severe Severe: | Severe: i Severe: i Severe: i Severe: 
Adrian | ponding, i ponding, ነ ponding. | ponding, i ponding, | excess humus, 
| eutbanks cave,i low strength. | | low strength. | low strength, | ponding. 
| excess humus, | | i | frost action. i 
1 1 0 I I 1 
I ፥ 1 [| 1 1 
Af---------------- ¡Severe: ¡Severe: ISevere: ¡Severe ¡Severe: ISevere: 
Adrian | eutbanks cave, flooding, | flooding, | flooding, | flooding, i flooding, 
i ponding, | ponding, | ponding. | ponding, | ponding, i ponding, 
| excess humus. | low strength. | | low strength, | low strength. ; excess humus. 
4 1 t 1 t I 
| 1 ፥ I 1 L 
Alo ع م حمس بم بع ع صا عد سن ع ع‎ ¡Severe: ¡Severe: ¡Severe: ¡Severe: ¡Severe: i Moderate: 
Algansee | cutbanks cave,| flooding, i flooding, | flooding, | flooding. i flooding, 
| wetness. | wetness. | wetness. | wetness. | | wetness, 
, 1 1 1 1 1 
' I 1 I I 1 
AS----------------|Severe: ISevere: (Severe: ISevere: i Severe: i Moderate: 
Algansee Variant | cutbanks cave,! flooding, | flooding, | flooding, | flooding, y wetness, 
| wetness. | wetness. î wetness, | wetness, | frost action. | droughty, 
i i H | | I flooding. 
i | i i i | 
BeA--------------- ۱56۷ ٥۰ح‎ IModerate: ISevere; iModerate: | Moderate: | Moderate: 
Brems i cutbanks cave,; wetness. | wetness. | wetness. | wetness. | droughty, 
| wetness. ! ! i | | too sandy. 
' ' ' ' 1 1 
1 4 ۱ 1 l 1 
ChB--------------- iSevere: |SLight------- --iSlight----- --2--|Moderate: |Slight--------- iModerate: 
Coloma ነ cutbanks cave.| | | slope. i i droughty, 
i i | I | | too sandy. 
i | | i i i 
Co-----2----2-2------ Severe: | Severe: iSevere: iSevere: ¡Severe: ۱56۷ بع مع‎ 
Craigmile i eutbanks cave,; flooding, | flooding, | flooding, | ponding, | ponding, 
| ponding. | ponding. i ponding. | ponding. | flooding, | flooding. 
I i | | | frost action, | 
! | | Û i ۱ 
Cp---------------- (Severe: ‘Severe: | Severe: (Severe: i Severe: i Moderate: 
Craigmile Varianti cutbanks cave, flooding, | flooding, | flooding, | frost action. | wetness. 
! wetness. | wetness, | wetness. | wetness, i i 
i ' i i i | 
CrA--------------- ¡Severe: | Severe: | Severe: Severe: i Severe: | Moderate: 
Crosier | wetness. | wetness, | wetness, | wetness. | frost action, | wetness, 
' ! ! | | low strength, | 
i i i | i i 
Ed----------------|Severe: iSevere: | Severe: (Severe: ISevere: ISevere: 
Edwards | ponding, | ponding, | ponding, | ponding, i ponding, 1 excess humus, 
I excess humus. | low strength. | low strength. | low strength. | frost action, í ponding. 
i | ' | î low strength. | 
۱ i i j i i 
Gf---------------- ISevere: ¡Severe: ¡Severe: ¡Severe: iSevere: iSevere: 
Gilford ; eutbanks cave,| ponding. | ponding. | ponding. | ponding, | ponding. 
| ponding. ' 0 n | frost action, | 
1 4 ፡ 1 1 1 
1 1 ፥ 1 1 1 
Ho---------------- ¡Severe: ¡Severe: Severe: i Severe: i Severe: iSevere: 
Houghton ١ ponding, | ponding, | ponding, | ponding, | ponding, i excess humus, 
| excess humus. | low strength. | low strength, | low strength. | low strength, | ponding. 
i ê [ i | frost action, | 
1 LI [| 1 1 1 
1 1 1 1 1 ' 
MdA--------------- | Severe: ISevere: (Severe: i Severe: i Severe: i Moderate: 
Markton í eutbanks cave,| wetness, | wetness, | wetness, | frost action, | wetness, 
| wetness. t | i H | droughty, 
i ' | i H | too sandy. 
| | | | | | 
Me, Mh------------ ¡Severe: ¡Severe: ISevere: (Severe: ISevere: (Severe: 
Maumee | eutbanks cave,: ponding. | ponding. í ponding. I ponding. | ponding. 
| ponding. i | ' ' | 
I i | | | | 
Mn---------------- ISevere: Severe: I Severe; iSevere: ¡Severe: ¡Severe: 
Maumee Variant cutbanks cave, ponding, | ponding, í ponding. |. ponding. | ponding, 
ነ | cemented pan. | i | thin layer. 
| | | i | 
i | i | 


I 
I 
| ponding, 
! 
I 
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Soil name and 


map symbol 


Morocco 


Na-2-222222222--- 


Napoleon 


Newton 


OrB--2----------- 


Ormas 


Ov ۸۷ : 


Ormas Variant---- 


MoroccQa--------- 


Plainfield 


P£A-------------- 


Plainfield 


Plainfield 


HF 


Proehaska 


Sh---------------- 


Shoals Variant 


Ud*, 
Udorthents 


BEE تنعت مات سم‎ êa dakê 


Watseka 


ÛU 2 79ھ‎ 


Wawasee 


TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


I 

| Shallow 

I excavations 
' 
1 


¡Severe: 
| Cutbanks cave. 


cutbank3 cave, 
wetness. 


¡Severe: 
excess humus, 
ponding. 


¡Severe: 
cutbanks 
ponding. 


cave, 


Severe: 


cutbanks cave. 


Severe: 
cutbanks 
wetness. 


cave, 


Severe: 
cutbanks 
wetness. 


cave, 


(Severe: 


cutbanks cave. 


ISevere: 


i cutbanks cave, 


Severe: 


| eutbanks 


ISevere: 
| eutbanks 


cave. 


cave. 


iSevere: 
cutbanks cave, 
Severe: 
cutbanks 
ponding. 


cave, 


Severe: 
cutbanks 
wetness, 


cave, 


cutbanks 
wetness. 


cave, 


¡Severe: 
cutbanks cave, 
excess humus, 
ponding. 


Severe: 
wetness, 
cutbanks cave. 


Dwellings 
without 
basements 


Severe: 
wetness. 


Severe: 
ponding, 
low strength. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe; 
wetness. 


e 
flooding, 
ponding. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
ponding, 
1 


ow strength. 


Severe: 
wetness. 


ቹ See description of the 


' 

i Dwellings 
| with 

| basements 
i 

I 

| 


Severe: 


Severe: 
ponding, 
low strength. 


Severe: 


vere: 
etness. 


x 2 


ISlight--------- 


i 

i 
IModerate; 
| slope. 
I 

' 
1 

j 
1 


i Severe: 
flooding, 
ponding. 

Severe: 

flooding, 

wetness. 


Severe: 
flooding, 
wetness. 


vere: 
etness. 


£ 0 


፥ 

| Small 

| commercial 
: buildings 
! 


i Moderate: 
slope. 


Severe: 
wetness, 


Severe: 
ponding, 
low strength. 


Severe: 
ponding. 


Severe: 
wetness, 


| Moderate: 
slope. 


slope. 


Severe: 
flooding, 
ponding. 


Severe: 
flooding, 
wetness, 

Severe: 

Flooding, 

wetness. 


Severe: 
ponding, 
1 


ow strength, 


Severe: 


' 
i 
i 
' 
k 
' 
1 
' 
' 
1 
' 
' 
1 
0 
1 
፡ 
' 
1 
' 
I 
H 
' 
4 
1 
| 
1 
I 
t 
' 
፥ 
1 
۱ 
1 
1 
LI 
1 
1 
0 
1 
1 
t 
' 
' 
t 
4 
I 
f wetness. 
i 

1 

1 


¡Moderate: 


| slope. 
' 
i 


Local roads 
and streets 


Moderate: 
frost action. 


Moderate: 
wetness, 
frost action. 

Severe: 

ponding, 

f 


rost action. 


ponding. 


derate: 
rost action. 


و 


vere: 
rost action. 


yn ወ 


Moderate: 
wetness, 


| 
1 
V 
i 
| 
' 
I 
1 
1 
1 
1 
| 
1 
1 
I 
' 
' 
፥ 
1 
1 
1 
፥ 
1 
I 
1 
I 
, 
' 
' 
0 
L 
۱ 
1 
' 
i Severe: 
i 
1 
n 
' 
1 
1 
1 
I 
| 
1 
L 
' 
4 
| 
LI 
I 
፡ 
1 
፡ 
LI 
4 
1 
1 
۴ 
۱ 
i 
I frost action. 
4 
4 
1 


Moderate: 
slope. 


ISlight--------- 
Slight--------- 


Severe: 
ponding, 
flooding. 


Severe: 
low strength, 
frost action. 


' 

1 

፥ 

1 

۱ 

1 

1 

1 

1 

1 

1 

I 

V 

V 

4 

| 

፥ 

' 

' 

I 

, 

1 

I 

1 

i 

i Severe; 

| low strength, 
| wetness, 

|. flooding. 
۱ 
1 
| 
1 
4 
1 
4 
| 
1 
1 
۶ 
1 
I 
1 
1 
1 
1 
t 
I 
I 
' 
1 
1 
[ 
1 
' 
' 
' 
' 
1 


Severe: 
ponding, 
frost action. 


Moderate: 
wetness, 
frost action. 


Moderate: 
frost action, 


۰ 


Soil survey 


Lawns and 
landscaping 


Moderate: 
droughty. 


Moderate: 
wetness, 
droughty. 


Severe: 
too acid, 
ponding, 
excess humus. 


ponding. 


Moderate: 
droughty, 
too sandy. 


Moderate: 
wetness, 
droughty. 


1 

1 

፥ 

۱ 

i 

l 

| 

1 

4 

I 

, 

' 

' 

| 

i 

i 

Ê 

۱ 

1 

1 

۱ 

۱ 

1 

1 

1 

| 
¡Severe: 
i 

| 

| 

i 

7 

۱ 

1 

1 

| 

1 

I 

1 

t 

i 

| 

| 
Moderate: 
| wetness, 
| droughty. 
1 

1 

iSevere: 

| droughty. 


Severe: 
droughty. 


Severe: 
droughty. 


1 
I 
۱ 
I 
1 
1 
+ 
| 
iSevere: 

i droughty. 
| 

1 

ISevere: 

i droughty. 


| Severe: 
ponding. 


Moderate: 
wetness. 


Severe: 
wetness, 
flooding. 


1 

1 

1 

1 

፥ 

፡ 

1 

1 

1 

I 

' 

1 

LI 

1 

Li 

' 

' 

1 

1 

۱ 

1 

1 

1 

i 

¡Severe: 
| ponding, ፣ 
| excess humus. 
11 
1 
' 
' 
' 
4 
1 
፥ 
1 
1 
1 
1 
t 
۱ 
I 
፥ 
1 
፡ 
1 
I 
LI 
| 
' 
1 


Moderate: 
wetness, 
droughty. 


Slight. 


map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.p-SANITARY FACILITIES 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was 


not rated] 


I 
1 i l t 
Soil name and | Septic tank 1 Sewage lagoon | Trench 1 Area i Daily cover 
map symbol H absorption i areas | sanitary i sanitary | for landfill 
/ fields | i landfill i landfill j 
1 i ۱ 1 t 
i i ) | | 
Ad----------------- i Severe; t Severe: | Severe: | Severe: | Poor: 
Adrian | ponding, | seepage, | ponding, | ponding, | ponding, 
| poor filter. i ponding, i seepage. | seepage. | excess humus. 
I | excess humus. i i i 
1 1 4 b 1 
I I 1 1 1 
Af-------2--2-------- ¡Severe: ISevere: ISevere: Severe: ‘Poor: 
Adrian i flooding, | seepage, | seepage, i seepage, | ponding, 
| ponding. | flooding, | flooding, i flooding, ነ excess humus. 
! 1 ponding. ponding. i ponding. | 
1 1 t 1 1 
An---------2--2-22-2--- |i Severe: Severe: i Severe: | Severe: i Poor: 
Algansee | flooding, | seepage, | flooding, î flooding, | seepage, 
i d i flooding, ! Seepage, | seepage, | too sandy, 
o š ሽ » ‘ ۰ 
poor filter i wetness | wetness | wetness | wetness 
Assos mm Severe: Severe: Severe: ¡Severe: (Poor: 
Algansee Variant | flooding, | seepage, | flooding, | flooding, 1 wetness. 
| wetness, | flooding, | seepage, | seepage, i 
i | wetness. | wetness. | wetness. ' 
+ | 7 1 
1 LI 1 ' ۱ 
کک ہر رر رر تد‎ i Severe: ¡Severe: i Severe: i Severe: i Poor: 
Brems | wetness, | seepage, | seepage, | seepage, | seepage, 
! poor filter. | wetness. | wetness, | wetness. | too sandy. 
i i | too sandy. | ፥ 
፥ 1 I LI I 
' I I 1 à 
ChB-------------2--- ISevere: ISevere: Severe: ¡Severe: iPoor: 
Coloma | poor filter. | Seepage. | seepage, | Seepage. | too sandy. 
1 | too dy. i i 
i | pr 
0022 uum ¡Severe: ISevere: iSevere: iSevere: jPoor: 
Craigmile | flooding, | seepage, | flooding, 1 flooding, | seepage, 
| ponding, | flooding, | seepage, | seepage, | too sandy, 
! poor filter. i ponding. i ponding. ! ponding. | ponding. 
1 1 ' I 1 
Cp---------2---------|SeVere: i Severe; i Severe: | Severe: | Poor: 
Craigmile Variant | wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | flooding, | wetness, | wetness. | too sandy, 
! i wetness. i too sandy. | | wetness. 
1 0 ' I | 
OA سام ع مصاع عام مااع د سس‎ ¡Severe: ۱59۷ ۵۳ ۵ : |Severe: ¡Severe: (Poor: 
Crosier | percs slowly, | wetness. | wetness, | wetness. | wetness. 
| wetness. | i | | 
| ! ! ! i 
Ed------------------ ¡Severe: ۱56۷ ۵۳ ۵ : iSevere: iSevere: jPoor: 
Edwards | ponding, | ponding, | ponding. i ponding, I ponding, 
i peres slowly. ! seepage, i | seepage. | excess humus, 
i | excess humus. i | ' 
1 1 1 1 4 
۱ 上 1 i 1 
Gf------------------ i Severe: ISevere: iSevere: | Severe: iPoor: 
Gilford | ponding, i Seepage, | seepage, | seepage, | seepage, 
| poor filter. | ponding. | ponding, I ponding. | too sandy, 
1 | ! too sandy. i i ponding. 
1 1 I 1 1 
Ho------------------ (Severe: i Severe: ¡Severe: ¡Severe: ¡Poor: 
Houghton | ponding, | Seepage, | ponding, ! ponding, 1 ponding, 
i peres slowly. ! ponding, | excess humus. | seepage. I excess humus, 
i | excess humus. j i i 
1 1 1 ' I 
' I ' 1 1 
MdA---------------- i Severe; ۱ Severe: i Severe; i Severe: i Poor: 
Markton | wetness. | seepage, | wetness. | seepage, | wetness. 
i | wetness. ' 1 wetness. | 
| | i i i 
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TABLE 13.--SANITARY FACILITIES--Continued 


1 1 
Soil name and i Septic tank | Sewage lagoon Trench Area Daily cover 
1 
1 
1 
| 


[ ፥ 1 
| | | 
map symbol absorption i areas i sanitary | sanitary I for landfill 
fields i i landfill I landfill i 
I ' I ' i 
i i i ' i 
Me, Mh------------.- ISevere: | Severe: i Severe: i Severe: i Poor: 
Maumee i ponding, | seepage, | seepage, ! seepage, | seepage, 
| poor filter. | ponding. | too sandy, | ponding. | too sandy, 
| | ١ ponding. i ! ponding. 
1 1 I 
1 I ' 1 1 
00 ]1 2 ع ب سه ع بد جح ع حم اح ا سا سم عد ع ع‎ ¡Severe: ISevere: Severe: iSevere: Poor: 
Maumee Variant 1 ponding, i seepage, | seepage, | seepage, | seepage, 
i poor filter, | ponding, | too sandy, | ponding, | ponding, 
| cemented pan. | cemented pan. | ponding. | cemented pan. | area reclaim. 
i j | i i 
MpB----------------- i Moderate: ISevere: i Severe: i Severe: i Poor: 
Metea | peres slowly. 1 Seepage. | too sandy. | seepage. | seepage, 
i . | | ' I too sandy. 
i | | ) | 
Mr-------- ------ኢ መመመ (Severe: ISevere: ISevere: i Severe: i Poor: 
Morocco | wetness, | seepage, | seepage, i seepage, | too sandy, 
i poor filter. i wetness, | too sandy, 1 wetness. | wetness, 
I | 1 | wetness. ! i seepage. 
I 1 ۱ 
I ' 1 4 0 
LE dd ~~~ ISevere: ¡Severe: ¡Severe: ¡Severe: Poor: 
Napoleon | ponding. i seepage, | seepage, | seepage, i ponding, 
| | excess humus, | ponding, | ponding. | excess humus, 
| I ponding, | excess humus. i i too acid. 
| i i i i 
Nf------------------ iSevere: i Severe: i Severe: i Severe: | Poor: 
Newton 1 ponding, | seepage, | Seepage, | seepage, ı too sandy, 
| poor filter. | ponding. | ponding, | ponding. | seepage, 
j i | too sandy. | | ponding. 
4 I 1 ' 1 
l I ' I ' 
Or Be- =- ---- -MMMM iSlight------..--- ۱! 5۵۷ و ۲و‎ : ISevere: ¡Severe: IPoor: 
Ormas i ¦ seepage. | seepage. 1 seepage. i thin layer. 
1 1 
1 1 | ' ' 
Ovar: i i 1 ' ' 
Ormas Variant------ ISevere: Severe: iSevere: ISevere; iPoor: 
I wetness, | seepage, | Seepage, | seepage, ¦ seepage, 
i | wetness, | wetness, | wetness. | too sandy, 
| | | too sandy. | | wetness, 
1 I 1 1 1 
I 1 0 1 LI 
Moroceo------------ i Severe: ¦ Severe: ISevere: i Severe: iPoor: 
| wetness, | seepage, | Seepage, | Seepage, | too sandy, 
| poor filter. | wetness. | too sandy, | wetness, | wetness, 
i ! | wetness. i ! seepage. 
I 
1 1 I ' 1 
P1A, PLB---------- ~- Severe: ISevere: ISevere: ¡Severe: ¡Poor : 
Plainfield | poor filter. | seepage. | seepage, | seepage. | too sandy, 
i ! : too sandy. | ! seepage. 
' ' l ۱ 1 
P1C----- --- ----iSevere: iSevere: Severe: ¡Severe: ¡Poor: 
Plainfield 1 poor filter. | Seepage, | seepage, | Seepage. | too sandy, 
i i slope, | too sandy. i | seepage, 
1 1 ' ' 
1 1 I 4 | 
PtA--.--------------- iSevere: severe; Severe: iSevere: iPoor: 
Plainfield | poor filter. | seepage, | seepage, i seepage. | seepage, 
' i | wetness, | | too sandy. 
! i i too sandy. | i 
۱ t 1 ۱ 1 
PyB-----------.------ ¡Severe: i Severe: | Severe: i Severe: i Poor: 
Plainfield | poor filter. | seepage. 1 too sandy. | seepage. | Seepage, 
i | H | 1 too sandy. 
1 1 t V 
1 1 ፥ I ' 
ماما مه سسستم مهم مهم سم‎ iSevere: | Severe: i Severe: i Severe: i Poor: 
Prochaska | flooding, | Seepage, | flooding, | flooding, | seepage, 
I ponding, | flooding, i seepage, | seepage, | too sandy, 
| poor filter. | ponding. | ponding. | ponding. | ponding. 
' I ' , I 
t 1 1 1 1 


See footnote at end of table. 
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TABLE 13.--SANITARY FACILITIES--Continued 


ےس سح مہ __ ___ 一‏ 


| 
i 
| 
| 


1 
I ' ' I 
Soil name and i Septic tank I Sewage lagoon | Trench | Area i Daily cover 
map symbol ! absorption i areas | sanitary H sanitary 1 for landfill 
i fields | i landfill H landfill ,ھ2‎ 2 
| ! 1 | | 
| 1 i | | 
Sh------------------|Severe: | Severe: i Severe: | Severe: i Poor: 
Shoals Variant | wetness. i seepage, | seepage, 1 wetness. | wetness. 
H 5 LI ۱ ' 
| E OE MEE | 
| I ' | | 
So------------------ (Severe: ISevere: ISevere: iSevere: Poor: 
Suman | flooding, | seepage, i flooding, | flooding, | wetness, 
| wetness, | flooding, | seepage, | seepage, | seepage, 
| peres slowly. | wetness, | wetness, | wetness. | too sandy, 
| ( 1 I I 
I ۱ D | 1 
To------------------ i Severe: i Severe: | Severe: ۱ Severe: Poor: 
Toto | ponding, | seepage, | seepage, i seepage, ! seepage, 
i peres slowly, i excess humus, | ponding, | ponding. i too sandy, 
! poor filter. i ponding. | too sandy. l i ponding. 
| | 1 | i 
ud". j i ! j 1 
Udorthents ! 1 H i 
' ۱ 1 1 ' 
V l 0 1 1 
WK------------------ ¡Severe: | Severe: | Severe: i Severe: i Poor: 
Watseka | wetness, | seepage, í wetness, | seepage, | too sandy, 
î poor filter. | wetness. | seepage, | wetness. | wetness, 
i i | too sandy. ! | seepage. 
11 I [| 
' ' I I 1 
WWB----------------- ISlight----------- IModerate: !Slight-----------|Slight---------== IGood, 
Wawasee ! ! seepage, Û ! i 
i ! slope. | i i 
i i I 1 1 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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| TABLE 14.]-CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," "fair," "poor," "probable," and "improbable." Absence of an entry índicates that the soil was 


not rated] 


Soil name and 
map symbol 


Gravel 


Topsoil 


1 
4 1 
I 1 
ARdessscsssssssssassasae !Poor: IProbable------------- i Improbable: |Poor: 
Adrian | wetness, 1 | too sandy. | wetness, 
i low strength. i | | excess humus. 
H I 1 
i i 1 1 
Af----------~----~------ i Poor: |Probable------------- i Improbable: iPoor: 
Adrian | wetness, ! | too sandy. | excess humus, 
| low strength. H H | wetness. 
1 t 1 4 
4 I ፥ 1 
An------- ------2------- (Fair: | Probabl e------------- | Improbable: ¡Good . 
Algansee y wetness. 0 | too sandy. | 
1 | 1 ' 
1 1 4 1 
As----------------- ---|Fair: ¡Improbable: ¡Improbable: Poor: 
Algansee Variant ' wetness, | thin layer. | excess fines. | too sandy. 
I 1 t 
۱ ' I ' 
8ቹ6እ-----መመብኣብዴሬሬመኤመመ መወ ብመ Fair: iProbable------------- ነ Improbable: i Poor: 
Brems | wetness, i | too sandy. | too sandy. 
' 1 1 1 
LI 1 I 1 
che aos “===> ¡Good rr iIProbable------------- iÍmprobable: IPoor: 
Coloma i i i too sandy. { too sandy. 
1 1 ፥ 1 
١ I ' ' 
êٍ 2ے‎ ጢው عع ناج‎ - Poor: !Probable-------- ~~! Improbable: iPoor: 
raigmile | wetness. | | too sandy. | wetness. 
t I 上 | ES 
1 0 1 1 
Cp-------------------- (Fair: iProbable------------- ¡Improbable: ¡Fair: 
Craigmile Variant | wetness. H | too sandy. | small stones, 
' ! ' | thin layer. 
I ! ۱ i 7 
CrA------------------- (Fair: iImprobable: iImprobable: ¡Fair: 
Crosier | wetness. 1 excess fines, | excess fines. | small stones. 
7 1 . ‹ 
I 1 1 t 
اد‎ መመ መ= i Poor: | Improbable: { Improbable: | Poor: 
Edwards | wetness, | excess humus. | excess humus. | wetness, 
| lou strength. i | | excess humus. 
1 1 1 ፥ 
I I I 1 
eT -T---------------- i Poor: iProbable-------------(Improbable: iPoor: 
Gilford | wetness. i | too sandy. | wetness, 
| : i 0 | 
Ho---------------- ----|Poor: ¡Improbable: ¡Improbable: iPoor: 
Houghton | wetness, | excess humus. | excess humus. | wetness, 
| low strength. i i | excess humus. 
1 1 1 1 
፥ ۰ 1 ۱ 1 
Md A--~--+---------~------ (Fair: lImprobable: lImprobable: Poor: 
Markton | wetness, | excess fines, í excess fines. | too sandy. 
1 1 ፥ 1 
፥ I ' 1 
Me, Mh---------------- ‘Poor: IProbable------------- ilmprobable: iPoor: 
Maumee | wetness, i | too sandy. | wetness, 
1 | ' | too sandy, 
' | I | 1 
Mn-------------------- IPoor: iProbable------------- ¡Improbable: i Poor: 
Maumee Variant | wetness. | | too sandy. | area reclaim, 
| | i i wetness. 
1 | 0 M 
1 I 1 1 
MpB-----2-2--2--2-2--2------- ¡Poor: | Improbable; | Improbable: (Fair: 
Metea t thin layer. | thin layer. | too sandy. | too sandy. 
1 I 1 t 
1 I 1 LI 
Mr-------------------- Fair: iProbable------------- iImprobable: iFair: 
Morocco ! wetness. ! j too sandy. j too sandy. 
1 i | ፥ 
Na----------- -T--—------|Poor: iImprobable: | Improbable: iPoor: 
Napoleon | wetness. | excess fines. | excess fines. | excess humus, 
| ' | | wetness, 
1 ! | | too acid. 
i i | ' 
Nf-----2---2--2-2---2------ Poor: |Probable------------- ¡Improbable: ¡Poor: 
Newton | wetness. i | wetness. 
1 1 
I t 


| too sandy. 
! 
፥ 


Starke County, Indiana 


Soil name and 
map symbol 


Or ام ماماد د2‎ መመመመ su 


Ormas 


OvA*: 


Ormas Variant 


Morocco--------- 


PLA, PIB, 
Plainfield 


Ud*. 
Udorthents 


መመር‏ کے سے سے کال 


Watseka 


WwB------------------- 


Wawasee 


Pic, 


Fair: 


Poor: 


x 

o 

et 
3. 
o 

a 

می 

۰ 


Poor: 
| wetness. 


* See description of the map 


TABLE 14.--CONSTRUCTION MATERIALS--Continued 


1 
፡ 
| Roadfill j 
1 
I 


unit for composition and behavior characteristics of the map unit. 
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I 
4 
Sand i Gravel ۱ Topsoil 
1 1 
' 
t 1 
ES RU GATA د‎ S د‎ ከ SETENE 
i i 
Probable-------------|Probable------------- | Fair: 
H | too sandy, 
i I small stones. 
' ' 
| | 
Probable------------- iImprobable: iFair: 
I too sandy. | too sandy, 
I ! small stones. 
1 ፥ 
i 1 
Probable------------- iImprobable: ۱۳3۹1۳ : 
| too sandy. I too sandy. 
4 1 
1 t 
Probable------------- i Improbable: 1 Poor: 
| too sandy. 1 too sandy. 
7 1 
1 0 
Improbable: ¡Improbable: ¡Poor ۶ 
thin layer, | too sandy. | too sandy. 
۱ 1 
1 1 
Probable------- “~~~ Improbable: Poor: 
i too sandy. | wetness. 
1 t 
1 1 
Probable------------- ¡Improbable: iGood, 
| too sandy. i 
۱ 1 
1 1 
Probable------------- j Improbable: Poor: 
I too sandy. | wetness. 
! [| 
' ۱ 
Probable------------- iImprobable: iPoor: 
| too sandy. | excess humus, 
| | wetness. 
' i 
' ፥ 
1 1 
i i 
1 1 
I I 
Probable------------- | Improbable: Fair: 
| too sandy. I too sandy. 
4 1 
۱ Li 
Improbable: ¡Improbable: Fair: 
excess fines. | excess fines. | small stones. 
1 0 
1 1 


112 ۱ Soil survey 


TABLE 15|--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


ponding. 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated] 
| Limitations for-- H Features affecting-- 
Soil name and | on | Embankments, | guifer-fe 1 ' 
map symbol I reservoir | dikes, and i excavated | Drainage t Irrigation H Grassed 
i areas H levees i ponds | i i waterways 
l ' I 1 4 4 
I | | ! i i 
Ad-------------2--- ISevere: ISevere: ISevere: IPonding, iPonding, iWetness. 
Adrian | seepage. | seepage, | Slow refill, | frost action, | soil blowing. i 
I | ponding, | eutbanks cave.} subsides. | i 
[ | excess humus. | I i i 
| i i i j i 
Af---------------- ¡Severe! ¡Severe: iSevere: IPonding, iFlooding, ¡Wetness. 
Adrian | seepage. | ponding, | eutbanks cave.| flooding, | ponding, H 
i | excess humus. | | subsides. í soil blowing. | 
I 4 1 i 1 ' 
I 1 la i I ' 
An---------------- i Severe: ¡Severe: ISevere: IFløoding, iWetness, ¡Wetness, 
Algansee | Seepage. | seepage, | eutbanks cave.) cutbanks cave.| droughty. | droughty. 
t | piping, | i | ! 
| | wetness. [ | | i 
| j 1 ' j i 
As---------------- ¡Severe: ISeveret ISevere: ¡Flooding, iWetness, iWetness, 
Algansee Variant | seepage. | piping, | eutbanks cave.j frost action. | droughty, t droughty. 
I | wetness. | ! i fast intake. | 
, I U [| 1 1 
t I ۱ 1 D ۱ 
BeA--------------- ¡Severe: ¡Severe: |Severe: iCutbanks cave |Wetness, iDroughty, 
Brems | Seepage. | seepage, | eutbanks cave. | | droughty, | rooting depth. 
| | piping. H | | fast intake. | 
1 1 ' | 1 1 
t 1 ' ' I 1 
ChB--------------- ¡Severe: ¡Severe: Severe: ¡Deep to water  jDroughty, iDroughty. 
Coloma | Seepage. | Seepage, | no water. i | fast intake, | 
I | piping. i | | soil blowing. | 
፳ 1 1 I 1 ' 
t I ' I I I 
Co---------------- ¡Severe: ¡Severe: Severe: IPonding, IPonding-----—-- iWetness, 
Craigmile i seepage. | Seepage, | eutbanks cave.| flooding, | | erodes easily. 
i | piping, H I frost action. | | 
i i ponding. I j i i 
5 1 ' 1 ' H 
I I 4 | t | 
Cp----------- -----|S$evere: i Severe: i Severe: [Frost action,  iWetness, iWetness, 
Craigmile Variant; seepage. | seepage, | cutbanks cave.| cutbanks cave. soil blowing, | rooting depth. 
l | piping, | | | rooting depth. i 
1 |! wetness. | | | | 
| | i i | | 
CrA---------------jSlight---------|Severe: iSevere: ¡Frost action---iWetness, iWetness. 
Crosier i | piping, | slow refill. | | soil blowing. | 
H | wetness. i | 1 | 
| | | | | | 
Ed----------------iSevere: ¡Severe: ¡Severe: ¡Frost action, |Ponding, iWetness. 
Edwards | Seepage. i ponding. | Slow refill. | ponding, | soil blowing. | 
| I I | subsides. | | 
! i H i I i 
Gf---------------- iSevere: ¡Severe: ¡Severe: IPonding, iPonding, |Wetness. 
Gilford | Seepage. | seepage, | eutbanks cave,| frost action, | soil blowing. | 
i | piping, I | eutbanks 1 i 
H | ponding. | | | | 
i I i | | | 
Ho---------------- ¡Severe: iSevere: \Severe: ¡Frost action, {Soil blowing,  iWetness. 
Houghton | seepage, | excess humus, | slow refill. | subsides, | ponding. | 
| | ponding. i | ponding. | | 
1 I ' 1 Li 1 
D I 1 I t 1 
MdA--------------- ¡Severe: ¡Severe: iSevere: ¡Frost action--- (Wetness, iWetness, 
Markton | seepage. | piping, | eutbanks cave. | | droughty, | droughty. 
i ' wetness. i | | fast intake. | 
k 1 ' 
1 I t 1 ' | 
Me, Mh------------ ¡Severe: iSeveret ISevere: ¡Ponding, IPonding, iWetness, 
Maumee | seepage. | seepage, t eutbanks cave.| cutbanks cave.; droughty, | droughty. 
I | piping, ! | | fast intake. | 
| | ponding. I i | | 
i 1 i | | | 
Mn------- ~~. | severe? ¡Severe: Severe: |Ponding, iPonding, iWetness, 
Maumee Variant | Seepage, | seepage, | cutbanks cave,| cemented pan, 1 droughty, | droughty, 
' cemented pan. | piping, | slow refill. | eutbanks cave.; fast intake. | cemented pan. 
1 1 I 1 | 
' ' ' | ' ' 
' y 1 1 ' l 


Starke County, Indiana 


Soil name and 
map symbol 


MpB------------ 55 
Metea 


OvA*; 
Ormas Variant---- 


Morocco---------- 


P1A，P1B---------- 


Plainfield 


ودل سس ےس PlC--------‏ 
Plainfield‏ 


EE 


Toto 


UdE, 
Udorthents 


See footnote at 


on 


reservoir 
areas 


Severe: 
seepage. 


Severe: 
Seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 


Severe: 
seepage. 


Severe: 
seepage, 


Moderate: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


end of table. 


Limitations for-- 


TABLE 15.--WATER MANAGEMENT--Continued 
1 Features aff i 


mbankments, 
dikes, and 
levees 


Severe: 
seepage, 
piping. 


Severe: 
Seepage, 
piping, 
wetness. 


Severe: 
excess humus, 
wetness, 


Severe: 
piping, 
Seepage, 
ponding. 


Severe: 
thin layer. 


Severe: 
seepage, 
piping, 
wetness, 


Severe: 
seepage, 
piping, 
wetness. 


Severe: 
seepage, 
piping. 


Severe: 
seepage, 
piping. 


Severe: 
seepage, 
piping. 


Severe: 
seepage. 


Severe: 
seepage, 
piping, 
ponding. 


Severe: 
wetness. 


Severe: 
seepage, 
wetness, 
piping. 


Severe: 
seepage, 
piping, 
ponding. 


quifer-fe 
excavated 
ponds 


Severe: 
no water. 


Severe: 
cutbanks cave. 


Moderate: 
Slow refill. 


Severe: 
cutbanks cave. 


Severe: 
no water. 


Severe: 
cutbanks cave. 


Severe: 
cutbanks cave. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
cutbanks cave. 


Severe: 
no water. 


Severe: 
cutbanks cave. 


Severe: 
cutbanks cave, 


Severe: 
cutbanks cave, 
slow refill. 


Severe: 
slow refill, 
cutbanks cave. 


Drainage 
Deep to water 


Cutbanks cave 


Ponding, 
subsides, 
frost action. 


Ponding, 
eutbanks cave. 


Deep to water 


Frost actíon, 
cutbanks cave. 


Cutbanks cave 


Deep to water 
Deep to water 
Deep to water 
Deep to water 


Ponding, 
flooding, 
cutbanks cave. 


Frost action--- 


Flooding, 
frost action, 
cutbanks cave. 


Ponding, 
peres slowly, 
subsides. 


soil blowing, 
peres slowly. 
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peres slowly. 


ecting-- 
t 
Irrigation | Grassed 
| waterways 

Droughty, iDroughty. 
fast intake, | 
soil blowing. | 

[| 
4 

Droughty, iWetness, 
fast intake,  droughty. 
wetness. t 

1 
' 

Ponding, (Wetness. 
soil blowing, ! 
too acid. ! 

1 

Fast íntake, ¡Wetness, 
droughty, + droughty. 
ponding. i 

| 

Droughty， iDroughty. 
fast intake, | 
soil blowing. | 

| 

Wetness, ¡Wetness, 
droughty, | droughty. 
fast intake. | 

! 

Droughty, iWetness, 
fast intake, | droughty. 
wetness. H 

t 

Droughty, iDroughty, 
fast intake, i 
Soil blowing. 1 

' 

Droughty, iDroughty, 
fast intake, | slope. 
soil blowing. i 

, 
4 

Droughty, ¡Droughty. 
fast intake, | 
soil blowing. i 

11 
' 

Droughty, iDroughty. 
fast intake, | 
soil blowing. i 

5 

Ponding, ¡Wetness, 
droughty, i droughty. 
fast intake. | 

1 

! 
Wetness-------- Wetness, 

| erodes easily. 

1 

፥ 

Wetness, iWetness. 

flooding. i 
I 
| 
| 

Ponding, ¡Wetness, 

H 
١ 
i 
i 
i 
i 
i 
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TABLE 15.--WATER MANAGEMENT--Continued 


Pond Embankments, Aquifer-fed I 


reservoir dikes, and excavated Irrigation Grassed 
areas levees ponds waterways 


Soil name and 
map symbol 


V 
( t 
1 I 
I 1 
, [ 
፥ I 
( | 
1 1 
I 1 
| j 
eepage. | cutbanks cave, | 
I 1 
' 
I 1 
1 1 
1 1 
1 ፥ 
1 I 
' ' 
1 1 
1 ۱ 
I i 
1 1 
۱ 


፥ 
| 
1 
4 
上 
1 
1 
| 
| 
1 
| 
etness. H 
| ! 
t 
I 
4 
' 
Li 
۱ 
1 
' 


i 
i 
1 
' 
Wk 0 mmm Severe: Severe: Severe: Cutbanks cave Wetness, Wetness, 
Watseka 3 piping, | droughty, droughty, 
seepage, | fast intake. 
wW i 
| 
WwB---------2.----- iModerate: Moderate: Severe: Deep to water ¡Soil blowing, Favorable. 
Wawasee | seepage, thin layer, no water, | slope. 
! slope. piping. | 
1 1 


po Ŵ 0170٣00020‏ سس تسا ل ل ل تسه 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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Starke County, Indiana 


-ENGINEERING INDEX PROPERTIES 


TABLE 16. 


Absence of an entry indicates that data were not estimated] 


[The symbol > means less than; > means more than. 


1 
/ 
i 
1 
4 
[| 
1 
፥ 
2 
1 
1 
' 
' 
4 
1 
1 
1 
1 
1 
' 
' 
' 
' 
1 
4 
' 
' 
I 
| 
1 
' 
I 
I 
I 
1 
1 
1 
1 
1 
1 
1 
I 
1 
| 
I 
1 
| 
1 
| 
1 
1 
k 
M 
1 
1 
' 
' 
| 
1 
4 
4 
I 
1 
1 
1 
1 
1 
J 
1 
፥ 
' 
' 
V 


> 
box ها‎ o own o 
53 “4 出 ۱ 1 - ro co نت‎ = MAU ሆህ '። to -= ته‎ 1 
m ون‎ mo ba a a e. ል t mn n a a oc, 0 ٩ à ۱ 1 ል 1 t 1 1 ۱ ፤ ጨዉ ፣ 
aad t= Iiz = = = = a = = = = = om = a مه‎ = m ኀሆ N Ii ፓ به‎ m 1 
BL ቱ› بې‎ = = = = ፦ = 
De o ضا‎ o ፦ ما‎ o e 
ہب ہی‎ 1 1 ፤ 1 1 ۱ 1 ' m ۱ ۱ 1 ۱ ۱ o كا 1 ضا‎ m L| የግ =ዮ om ta m e) ' ' 
JE o "AI ۱ 1 1 ' ' 1 4 ۱ ' ' ' ' e e ' rJ ۱ 1 i ۱ ۱ ta Li 1 1 1 
Gr 1 1 4 ' ۱ ۱ ' ሆነ ፥ ' ' ' ۱ ` v 1 ` o 1 o ضا م‎ ፡ 4 o و‎ 1 1 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Entries under "Erosion factors--T" apply to the entire 


Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


Absence of an entry indicates that data were not available or were not estimated] 
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17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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Absence of an entry indicates that the feature is not a 


TABLE 18J--SOIL AND WATER FEATURES 
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[See text for definition of terms. 
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TABLE 18.--SOIL AND WATER FEATURES--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 19.R-CLASSIFICATION OF THE SOILS 


i DÊ 
1 
Soil name I Family or higher taxonomic class 
+ 
— 
1 
J 
Adrian-------- wore 7---i Sandy or sandy-skeletal, mixed, euic, mesic Terric Medisaprists 
*Algansee--------.-- — i Mixed, mesic Aquic Udipsamments 
Algansee Variant------- ---i Sandy over loamy, mixed mesic Aquic Udifluvents 
*Brems------- ------ ~__- | Mixed, mesic Aquic Udipsamments 
Coloma---------- -T-.------ --; Mixed, mesic Alfic Udipsamments 
Craigmile----- ~r “==>! Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Fluvaquentic Haplaquolls 
Craigmile Variant---------! Coarse-loamy, mixed, mesic Aeric Haplaquepts 
Crosier----------- T------- i Fine-loamy, mixed, mesic Aeric Oehragualfs 
Edwards---------- ~~ i Marly, euic, mesle Limnio Medisaprists 
Gilford------ -T-------- ----| Coarse-loamy, mixed, mesic Typic Haplaquolls 
Houghton----- T7-------.---- | Euic, mesic Typic Medisaprists 
Markton--------- T-------- -! Loamy, mixed, mesic Aguic Arenic Hapludalfs 
Maumee---.-------.-2-..-2.-- | Sandy, mixed, mesic Typic Haplaquolls 
Maumee Variant----------.. i Sandy, mixed, mesic Typic Haplaquolls 
#Metea~---------~--------~--- i Loamy, mixed, mesic Arenic Hapludalfs 
Morocco------~-------~----- : Mixed, mesic Aquic Udipsamments 
Napoleon------------..--.- | Dysic, mesic Typic Medihemists 
Neuton-------------.----.- i Sandy, mixed, mesic Typic Humaquepts 
Ormas-----------.-------.- | Loamy, mixed, mesic Arenic Hapludalfs 
Ormas Variant--------=----- ١ Loamy, mixed, mesic Aquic Arenic Hapludalfs 
Plainfield---------...-.... i Mixed, mesic Typie Udipsamments 
Prochaska-----------.----. | Sandy, mixed, mesic Fluvaquentio Haplaquolls 
Shoals Variant------------ i Fine-loamy, mixed, mesic Aeric Haplaquepts 
Suman------------..---..-- t. Fine-loamy over sandy or Sandy-skeletal, mixed, mesic Fluvaquentic Haplaquolls 
Toto-----------.--.----..---- | Coprogenous, euic, mesic Limnic Medisaprists 
Udorthents----------..--.. | Sandy-skeletal, mixed, mesio Typic Udorthents 
Watseka------------.------ i Sandy, mixed, mesic Aquic Hapludolls 
Wawasee--------.-.-2-2-.-.-..-- | Fine-loamy, mixed, mesic Typic Hapludalfs 
۰ 


* The soil is a taxadjunet to the series. See text for a description of those characteristics of the 
soil that are outside the range of the series. 
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Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who reguire alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an egual opportunity provider and 
employer. 
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SOIL LEGEND 
Maumee-Gilfard-Watseka association: Nearly level, very poorly drained and somewhat poorly drained 
J 5015 formed in sandy deposits on outwash plains 
Houghton-Adrian association: Nearly level, very poorly drained soils formed in organic deposits on out- Tm jji — ፦ 
wash plains, lake plains, and end moraines a 1 
Plainfield-Brems-Morocce association: Nearly level to strongly sloping, excessively drained to some- | 
what poorly drained soils formed in sandy deposits on outwash plains 4سا1 در‎ 20۲ 
Craigmrle-Suman association: Nearly level, very poorly drained soils formed in loamy and silty 50 Nl 
sediment over sandy deposits on flood plains 
Algansee association Nearly level and gently sloping, somewhat poorly drained soils formed in sandy — | 
and loamy sediment over sandy deposits on flood plains 4 
Craigmile association: Nearly level, very poorly drained soils formed in loamy, sandy, and silty mr SS 
sediment on flood plains RS 
Prochaska-Adrian association: Nearly level, very poorly drained soils formed in sandy alluvial depesits TEIN መመ N 
and in organic deposits on flood plains 2 ጨር 
Markton-Metea-Crosier association: Nearly level aad gently sloping, somewhat poorly drained and well 
drained soils formed in sandy deposits over loamy glacial till and in loamy glacial till on end moraines 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
far decisions on the use of specific tracts. 
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CONVENTIONAL AND SPECIAL 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (fabel) 
Small airport, airfield, park, oílfield, 
cemetery, or flood poo! 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
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Gravel pit 


Mine or quarry 


Habe MS E — 
t 
i 


Davis Airstrip لا‎ 十 一 
t 


二 -一 一 一 一 一 一 


NY 


ጐ4 ጐላ — NU‏ يروم 


AN 


٨٨٨٨٨٨٨٨٨٨٨٨٨٨٢ 


—— 
۱-۱۱ ۱,۸ 


(۱ ۱ ۱ ۱ ۱ ۱,۱ ۱ cenit 


(۱٩ ۱ ۱ ۱ ۱ n na ee ۱۷ 


=> 


mer. | 
a 


X x 


SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house . 
(omit in urban areas) 
Church š 
School so 
Indian 
ound 
Indian mound (label) 
Tower 
Located object (label) 0 
GAS 
Tank (label) . 
: ۵ 
Wells, oil or gas 4 
Windmill * 
Kitchen midden n 
DRAINAGE 
—— M — 
Perennial, double line m 
لیت‎ 
Perennial, single line ۳ Ue 
zo 
Intermittent 2 7 


Drainage end 

Canals or ditches 
Double-liae (label) TARA 
Drainage and/or irrigation —— —— 


LAKES, PONDS AND RESERVOIRS 


Perennial رف‎ 
Intermittent NUN - ” a ار‎ 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp علد‎ 
Spring oe 
Well, artesian - 
Weil, ìrrígation له‎ 
Wet spot y 


SPECIAL SYMBOLS FOR 


SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 
ESCARPMENTS 
Bedrock 


(points down slope) 
Other than bedrock 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soit areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 


Stony spot, very stony spot 


Sanitary landfill up to 3 acres in size 
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Map symbols consist af a combination of letters. The first capital letter is the initial one of the map unit name. The lowercase 
letter that follows separates map units having names that begin with the same letter, except that it does not separate slope 
phases. The second capital letter indicates the class of slope. Symbols without a slope letter are for nearly levet soils or 


miscellaneous areas. 


SYMBOL 


SOIL LEGEND 


NAME 


Adrian muck, drained 

Adrian muck, frequently Hooded 

Algansee fine sandy loam. occasionally flooded 
Algansee Yariant sand, occasionally flooded 
Brems sand, ü to 3 percent slopes 

Colama sand, ( to 6 percent slopes 

Craigmile fine sandy loam, frequently flooded 
Craigmile Vaciant fine sandy toam. rarely flooded 
Crosier fine sandy loam, 0 ta 3 percent slopes 
Edwards muck, drained 

Gilford sandy loam 

Houghton muck, drained 

Markton sand, 0 to 3 percent 5 

Maumee sand 

Maumee muchy sand 

Maumee Variant loamy sand 

Metea loamy sand, | to 4 percent slopes 
Morocco loamy sand 

Napoleon muck, undrained 

Newton loamy sand 

Ormas sand, I to 4 percent slopes 

Ormas Variant-Morocco loamy sands. 0 to 2 percent slopes 
Plainfield sand. 0 to | percent slopes 

Plainfield sand. 1 to 8 perceat slopes 

Plainfield sand, 8 to 15 percent slopes 
Plaiafield sand, wet substratum, ۵ to 3 percent slapes 
Plainfield sand, loamy substratum, 1 ta 8 percent slapes 
Prochaska loamy sand, occasionally flooded 
Shoals Variant loam, rarely flooded 

Suman silt loam, frequently flooded 

Tote much, drained 

Udorthents gravelly sand 

Watseka loamy sand 

Wawasee tine sandy loam. 1 to 8 percent slopes 


PURDUE UNIVERSITY AGRICULTURAL EXPERIMENT STATION 


INDIANA DEPARTMENT OF NATURAL RESOURCES, 
SOIL AND WATER CONSERVATION COMMITTEE 


STARKE COUNTY, INDIANA — SHEET N 


፦ 
5 
e 
5 

ت 
1 
ዣ‏ 


t, sheet 16) 


ns ٤٤ 


(Joi 


STARKE COUNTY, INDIANA — SHEET NUMBER 2 


Raw, | 81% LA PORTE 


(Joins sheet 1 


= 
s 
ü 
Q 
ፌ 
3 
سا‎ 
a 
L 


IKE COUNTY, INDIANA — SHEET NUMBER 3 


sv 


T ٩ 
7 
بت‎ 


(Joins sheet 2) 
0 


1 423 000 FEET 


8፳፳]39፪9፻ 8 627 


13234 000 በ፻ሀ T 


(Joins inset, sheet 16) 


SHEET NUMBER 4 


= 
ix 
x 
z 
m 
a 


INDIANA 


STARKE COUNTY, 


1334000 268 + 


R. 3 W. Sol مجن‎ FEET 
sheet 16) 


502 AND 50007001 Sain 77 


283 00 FEET 


1994 0004 lr Í 


209 1 


7 اکا 630 


(Joins sheet 9] 


SHEET NUMBER 5 


A Xan a 
à, NE»: 1 
E 


N 


< 
z 
< 
2 


COUNTY, 


STARKE 


ወን 123075 


MITES lı. 


SHEET NUMBER 6 


< 
z 
< 
a 
E 


STARKE COUNTY, 


(Joins sheet 2) 


Dy n iaays su 


283 000 S 
ین‎ 8 w ኙ x | 


Naoo "'IVHSHYIM د‎ ር 


و 


[Joins sheer 3] 
(Joins sheer 11) 


7 


NUMBER 


INDIANA ہے‎ SHEET 


COUNTY, 


በ. 


TARKE 


“+ 
pek. 


# , p " = Ë 
314 000 (XV T NYE I EET Ís) 


STARKE COUNTY, INDIANA — SHEET NUMBER 8 


o 


(Joins sheet 4) 


— 2 


5 GOO Feet 


5 
چو‎ 
m 
u 
ې‎ 
4 
< 
Û 
Pu 


STARKE COUNTY, INDIANA — SHEET NUMBER 9 


[Joins sheet 5) 


3.410 ዐ2ር FEET 


፻ 
i 


[o 
6] 


RÎ 


< 


(Joins sheet 13) ûn 7 


STARKE COUNTY, INDIANA — SHEET NUMBER 0 


NU 


LN UI AN Waw 
aie Vi byer. 大 2y 
+ #/ ሠሥ፦፦ "S Gi 
d EVE 4 
4 ' ME 
A «S c 
> 
3 


| 410 ODû FEET 


(Joins sheet 9) 


Å 
4 


i - AU 5 
Lee “966 4€ 
222:፡.988ዖ7፡- Y 9 
AS NU | ጓ ۱ 


~ 
BYN 


š 3 
SA. 


1 090 FEET 


j 
Å n 
4 b 1 
: | 
Ab." Û 
—— wie 


(Joins sheet 14) SETI 


INDIANA — SHEET NUMBER 11 


STARKE COUNTY, 


ALNOQ2 TIVHSHVA نت‎ FR 
” ሥሃ CN ይና: Wari ኻ 7" رک‎ TR 7 


(Joins sheet 7) 


15 
ኣካ 


î 3 

7 P "à و‎ “>l 

/# ANE الب‎ 
paa TING 


(Joms sheet 15) 


ei 


w oaks 


deme s 


<, 


Ge 


3 
۱ የር 
"E | 


ርን 


A 
d 


VE | 


535 
- 
ሦ ہ‎ 


2 ሠ. 
m 


E i134 000 Ct 1 'N V£ 1 (gl ይ5ህ sutor} 


STARKE COUNTY, INDIANA -፦ SHEET NUMBER 12 


»^, 


-۸ 


"n 
1 


(Joins sheet 13) 


0 


0 


t, sheet 4) 


wns INSE 


(Jo 


STARKE COUNTY, INDIANA NUMBER 13 


Joíns sheet 9) 


EL 
DEP C" 
` > å ه2‎ ۸9 

` BEZA -于 和 


9 


ê 


PB 


و — 


5 


' 


PA 


መፈ 
: 


په 


(Jains sheet 7 


= uti pes: 


Ë 
8 
ë 
۳ 
٨ 


STARKE COUNTY, INDIANA — SHEET NUMBER 4 


= 


an 


STARKE COUNTY, INDIANA — SHEET NUMBER 15 


655000 FLET n 
سس س‎ š : : سس‎ 5 8 = sl (Joins sheet 11) 


E 
= 
T 
= 
77 
š 


Joins sheet 14 


1395 000፡55፤ 


STARKE COUNTY, INDIANA — SHEET NUMBER 16 


(Joins inset, sheet 4) 
Taxa) መመ ">> 


5 


5 000 Feet 


d 009/314 ع‎ 5 


ê A 
a" y 


y 
ነ 


NO. 16 


= 
= 
I 
= 
a 
= 
> 
2 
= 
3 
o 
Lu 
A 
ፎ 
< 
= 
ضا‎ 


"(Joins sheet 17) 


1 2800000 FEE _ 


yt se.  , ። “ጋ * LLL sa acon METER bn مب سج‎ 


(Joins sheet 22] 


RKE COUNTY, INDIANA — SHEET NUMBER 17 


| 350 በ06 FEET 
5 000 Feet 


«<< اح اب‎ — A. D m > EJ سج خو‎ hrs 


رت 110011 
3412 


125 DO FEET - 


r~ 
نس‎ 
ሯኃ 
= 
š 
ፍር 
5 
55 
= 
P 
== 
Ë 
= 
= 
e 
ርጋ 
E 
=< 
= 
n 


(Joins sheet 5 


310 000 FEST (Joins sheet 23) 


STARKE COUNTY, INDIANA 


4 Y Ymy `. 
0. mwn IIS 


سو 


= 
- 
- 
H 
i 
zr 
š 


E TT A 
m بو‎ AA 


/ 8 


nat سه‎ 


¡NT ^ E ZA 


SHEET NUMBER 19 


INDIANA 


STARKE COUNTY, 


(Joins sheet 14) 


63% 000 FEET 


us‏ هد 


ZA 510982... af 
= | | | AN 
verî 3 1 A! 


ያ | 


e 


‘NEEL š [8 ] 19945 suof) 


pue 8431] pH apen con a‏ هم )518146( 518009 Kjreunegyrdde ap UMU Ji‏ انمو سرهم 
deu SU)‏ بک pajduos‏ ما LØNBALGSLA) pog "amy jo juempedag ^s በ sup Ag Audexiojaud verae Gee]‏ جوم ند sajauede Hufipiadaos pug‏ 


ST “ON VNVIQNI 'ALNDOD 645 


"(Joins sheet 25) 


INDIANA — SHEET NUMBER 20 


STARKE COUNTY, 


Og “ON VNVIONI “ALNnO] 3xdvls 


35۱11500 Ajapeunygydde ale "usus ار‎ 'siguip> UOISIANP pue pue 5421) PUB 3JEUID1009 F 


> 
7 
2 
o 
o 
Nt 


ነነ ኣኒ WA 


i ' ` : d 1 ۰ 
۱ ۱ “ሠ 1 
> 3 ١ " 1 
' ۱ کی‎ " 1 IN 
: " ^ 
" 3 ! i ç w ١ FU << 
m "IE / Y ና 1 + 
J ` m ۱ N! LE o 
72 | FERIAS ۱ NE 
1 å N 
ت10‎ MEN 
N ١ 1 
5 + Å ` t 
۱ ۷ 5 T J ۳ ||] | 
- " - eg” ۳ KE 
w. ዛብ 2 0 hî 
PES . Sûd و بم و‎ | 


Sf ነ 1‏ تم 
VIA‏ 
3P,‏ 7 #5 1 


JT 


አ] 


x 
a a ک0‎ 
ፊሪ 


1 
ye ` 
w ሥራ: 
(t 
rå 
1 á 


5 “Tı ` 1 1 
a / به‎ 4 | 
El û 


a> 


(Joins sheet 15) 


(Jains sheet 26) 


STARKE COUNTY, THDIANA NO. 21 


STARKE COUNTY, INDIANA - SHEET NUMBER 21 


z 


1 Mile 


5 000 Feet 


2 

2 

B 

1 
i 


Aar cc Mure. Sell Conservation Service and conpe'n ng 25‏ لہ 


Ceoreinaut atid ticks ocd land division comers, | sown, are appink rately pos!lored 


compiled on 1375 39737 pxcography Lv he ۶۹ 


This mole 


I 370 FEET 


a — ^ መ: wh د‎ ` ۲ y 4 
- ۰ ټک ۹ 1 ہے ہی‎ , ^ 
` #* B 4 p . Å . 0 5 دو‎ ۲ ۳ me ፦ ۳ 53 
1۸ d 1 > مي‎ 1 -“ > -፦ » 
a 2 ` i ም 1 2 - ራ - ዳች 8 é 1 Û L! ^ L 
— وا‎ 04 = ۳ 1 / j ê ها‎ YT መረ i ` ML ፆር 
| — ረ 一 ~ 上 一 = - ina 7 | TOTO RD 


OVA (Joins sheet 28) 1575 000 FEL 


SIARKE COUNTY, INDIANA — SHEET NUMBER 22 


(Joins sheet 16) 


pue اس‎ 


+, Y 
, INDIANA 


= 


00/1 n SAL 


Aia 22007 
ca nn ۹ل‎ 


(Joins sheet 23] 


ላ 


- 


x. 4 و‎ b 
NN ኤኢ MM 

4ع ماسب EN‏ کہ .+ 

jum ٢٣. py - - 


4; 


(Joins sheet 29) 


STARKE COUNTY, INDIANA — SHEET NUMBER 23 


71 ነ [Joins sheet 17 


5 000 Feet 


c 
= 
= 
= 
پم‎ 
a 
= 
== 
E 
= 
e 
=] 
Ly 
کید‎ 
a 
3 
፦. 


< 


Joins sheet 22 


Tits nep rs 71 


a die kl 


850000 FEET (loins sheet 30) 


STARKE COUNTY, INDIANA — SHEET NUMBER 24 


[Joins sheet 18) - ۱ R.2W. 


(Jolns sheet 23) 


[Joins sheet 25) š 


SÓ TA 
1 جج‎ 


> 
ሥ፦ሥ” 
A. 


add cuupefalirg agereles‏ د سنا 


wal ına å 


Spil Conse 


This وماد‎ de 


Tompiled on 1375 acha pratograohy Ev the ሀ. S Coparimen: of Agr tulbure 


male 00م‎ 


appo 


STARKE COUNTY, IRDIANA 


mud links‏ ارام 


24 


MO. 


SHEET NUMBER 25 


INDIANA — 


STARKE COUNTY, 


(Joins sheet 79) 


R.2W | R 1w. 


1334 1 


pals Amund AE "us 
28داجاہ‎ du 1682002 pue 321۸|25 ۲۵۱۱۵۸۱۵57 6-7 


^ 1 : 2 € 


Bays surf) 


SZ "OM ۷۱۷1001 “ALNDOD 25 


tt 


ہے 


ےن 1344300 


ç 1 HE Be a gu 
ን 8 | 2 4 መት ii 
یز‎ wr 


GSO 000 FEET 


(Joins sheet 32] 


STARKE COUNTY, INDIANA — SHEET NUMBER 6 


(Joins sheet 20) 
Y — 


380 000 FEET 


MARSHALL 


er lA ” 
መው a Ravê, Ey — A 0 
P [Joins sheet 33) 


STARKE COUNTY, INDIANA — SHEET NUMBER 27 


(Joins inset, sheet 27) 


2 


(Jains sheet 34) 


[62 #842 ሠ) 


175 OD FEET 


SHEET NUMBER 28 


COUNTY, INDIANA 一 


STARKE 


S 
2 


መቃ 


(eu 
S 1 
7 E > ae 


væ Syd 
2 


رو 


መ 


/ > 
> 
m = » 
-= 
rt 
™ 


[Joins sheet 21) 


1332 020 09€ T 


FIE 


STARKE COUNTY. INDIANA — SHEET NUMBER 29 


ENGLISH LAKE RO 


L ነ 


ሠ NU y'i 
d | > 
۱ እሥ 
y yd Tu. M, | 
t N AX < 
ብ På E ١ 
سح‎ wa. 一 


2 


۹ 


Na” 
| 


1 
= 
"n ۴ 


| ኣ t NA 5 
ET: 25.6. 


۱9۰ A 


: 
š 
z 
a 
3 
š 
2 
2 
å 
å 
å 
5 
a 
2 
i 
š 
“< 


U 8 1 ` ; 


STAPKE COUNTY, INDIANA NO, 29 


na sol tao Ue un 1678 eria وا‎ [ bhe U 
884888 p t HOS ناد‎ aad larga comas. || shena, oie gamin 375: ከ ፳89ዛ' 


> TAR 


SHEET NUMBER 39 


INDIANA 


STARKE COUNTY, 


"259: 23 19 inn 32 ٤۶ 


meo I 


» 


(1g ۱5۵۷5 sulor ዌ% 
—— : 
| 


*ALNDOD 5 


581 E ۲۱۱۶ تعره‎ 


52 5/002 90119062 2,p 8 yeg plog aman fe وک )اکر‎ T ” 581 Ay uet gd ده زا حصغر‎ Fallducy او‎ ded 51.1 


på 
M 


۱ 3 [^ | i X å 
+ | Pak ^ 
3:3: ወ 
ID | 
1 ^ 5 | ፆ : 5 - 


ا 
8 
< 
[ 


(Joins sheet 37] 


“y Bia | > 
Ë 


— [33400 09€ 1 


13123 0110 Og 1 


رح سح د و 


#30000 7 


ins sheet 24) 
(Joins sheet 38) 


SHFFT NUMBER 31 


< 
መ 
= 
a 
ze 


SIARKE COUNTY. 


” 
د ا‎ ۱ can NL 


1334000 går i 


የሥር! OUO 7 


R 32 


BER 


NUM 


SHEET 


< 
< 
2 
< 


COUNTY, 


STARKE 


(Joins shee 


30 
د دا زیر 


ALNDAOD TIVHSYYN 
| CER TE 


ት il 


[Joins sheet 40) 


SHEET NUMBER 33 


INDIANA 


i 0 I ۱ 
2 N 1 q " ۰ 
- "far u : ١ 
! ^ 7 0 
۳1 Jf. six N EN Tyf ۱ ۱ 
مسا‎ £ a * 7 ji - 1 ግ ` å ار‎ 
ዳ K = - = = EN دمه‎ L. : -一 
y TI =; ሙ ፦ x«t —" 六 3 > y | 
| 8 بد گے م۴‎ MM 3-1! " A 5 ጋ 
۲ < nå Oan ۳ 3 ۱ 5 
: ê f 1 ፡ ፡ = vot 1 š = t | 
چا‎ J xt 1 ۳ * Û û 4 የ 5 ኔ 1/ ١ 
Va 7 | jî y / | i & WE d j - i 
ይሏ €. ኤዊ d þê. we 3 
۳ ١ Tw T 1 ኤ. - ja 1 p. r ; 4 l ) 
} ۲ W! pa መ 1 | AN b ې‎ =? 
J Pa ) $ > . ۳ 7 : ۱ 
ë AS ር / " ^ = * i VN M 1 \ ሥ ^ P 
de | مه ې‎ y ” 1 
M ل1‎ yá ` " ۷ ŷ N cd | هم‎ | 
ê y^ D حم‎ `. J 2 7 : >¬. . نل‎ ርም, | ہے‎ . ^" 
" å 5 ۱ w م‎ A Y አ DÆ ر‎ — - ê y 
ہے‎ ና E aî, WE Xê DA © = 4 کب 2 ` 1 1 | سم‎ å ` 2 
A EE » .. 7 f ٩ `... 
T7 | NS : 5 || " - 
: 1 ` D + + Å "y 
| = B (^ 7 3 ፪ ፦ — 
Û y å y” = 01 3 ኞ 9 / 
一 ~ u. 31 yo 1 z - - 
/ a? du کک‎ - 32 1 - 
SES کہ - 8 کے هو‎ Š 
Å 7 — «€ |] > بح‎ ^ 
> - 4 0 " Pa A 


|» 


2 £A 


-[ 
ሉዊ 2 


STARKE COUNTY, 


A پو‎ 


1 Ca 
وا‎ 4 


¿SV | | 


DN. Je ur - 


EMT 


PE “ON ۷۱910۱۲ ۵ 


+€: 


ma. `...‏ سیا چا ہے له کے لم n.m‏ وهو Å‏ 


1 


SHEET NUMBER 34 


< 
Z 
= 
2 
= 


COUNTY, 


STARKE 


(Joins sheet 27 


(Joins sheet 41) 


67 


STARKE COUNTY, INDIANA — SHEET NUMBER 35 


(Joins shee! 36) 


NO 


<Ç 
= 
= 
m 
= 
= 
اس‎ 

: 
= 
- 
i 
نا‎ 
Ls 
& 
E 
5 


(Jains sheet 34] 


SHEET NUMBER 36 


INDIANA 一 


STARKE COUNTY, 


1884 000 € 
O سے‎ 


Joins sheet 2 5) 


aw I 


"ዐዘ ۷۱۵۷۱01 ۲۸۸۸۷/۱۵2 8 
eu ዝ5191። e.p 45405 santa 40 588) 
jer ey A zeta ۹ 


» P U me. 


[sg ሥ#ዛ* sur) 


(ZË 19848 surf) 


Y 


"ab 
TEES 


STARKE COUNTY, INDIANA — SHEET NUMBER 37 


EIA ۷۳ (Joins sheet 30 
| éco 000 FEET ; - Y So -一 


1 Mile 


& ane cessere ሄ፪ዮ፤፡ ፎኔ 


ھ7 


N. 


۱ 11 أع‎ 
3 
(Joins sheet 38( | 


wn. 2188 ۲ 


ػ۷ Se‏ دار 


eA ፃ i Bê 
TA j aS ار‎ 

“ EXA < / — و یت‎ ግ 
/ - 0 ۵ - هر‎ ዉና ہے‎ uem ee O aia. cds NON, 

T AE رر‎ ۰ — 一 7 awg ہے‎ » Y E" SIT ጊኒ የ... ር ٢١ m m 

— - = : — - 1 ጊና 7 ۳ FA n | 

“ ሥር Ix ET NP AãÇ5 == 7 7 ۱٢ 2 
۱ : » 


G 


STARKE COUNTY, INDIANA. NO, 37 
LO 


ES 
ني‎ T) 
dac: 


(Joins sheet 36] 

7 Í f ^ ~~ 
< KT: 21 
1 e 


= 

š 
« 
' 
- 
3 
š 


DO) 55 1 ce (op 18345 suiof) 


NUMBER 38 


SHEET 


< 
z 
= 
O 


es 


تفن م 7ر 
መ‏ 177:7۸8 
a 5‏ 


COUNTY, 


WW. 


2 


STARKE 


[Joins sheet 31) 
(Joins sheet 45} 


MÜTITTIETS 


NUMBER 39 


SHEET 


INDIANA 


SIARKE COUNTY, 


(Joins sheet 32) 


Raw | R1W. 


U ز‎ 12 LU 
وی ید 558 8237 ال نن‎ ٢ د٢‎ A 


7 


s Ie 


١ 


==> 
YA 


7 


A 


IND 


we 


(8€ ways suor) 


ou ji FS 998 qua eve] 22 elie 
Pw qo UNECE]  ቨ] 24, ے۸‎ ٢٢٢ [een ûi pî 82 78) 1ذ دنا‎ 209 SHI 


500 91٭ا‎ ^ cz 812 3 


፳፻ “ON 70۷10111 'ALNROJ 5 


SHEET NUMBER 40 


INDIANA 


STARKE COUNTY, 


R. 1 w. 


Joins sheet 33) 


> 
le 


1314 580 GUE L 


y 
a 


20 


E 


ALNNO2 'rTIVHSHVIN 


555 000 FEET 


(loins sheet 47) 


1884 0009 I 0002 DOO t 00085 


9۱۷ 1 0 "v 或 ۳ 1 


(gy 18845 mor) 1333 ID Ort 


NUMBER 41 


SHEET 


ES 
z 
= 
a 


STARKE COUNTY. 


s 


EV AZ ار‎ 
7 - 


ےہ » 


1334900 30€ | 


er $e 9 d 178:70‏ سا 
gw ۷۹۱۱۱ ۸۱‏ دا Gama wer quei‏ پا M|‏ 


(ከኮ ጦግካ suor) 


^ 
3 


VIN ; > 


ھ8 

NG 

M ۱ ۳ i‏ ا 
på |. ۱‏ 


INDIANA — SHEET NUMBER 43 


STARKE COUNTY, 


(Joins sheet 36) 


R. 3 W. 


{pp ven surof) 


PEN سن‎ MEL 


Ev "ON 


005 DERS 
53 2038 مز زوزة‎ ۱۰٥7 ue 201405 جوز‎ joy يتا موه‎ ça prae pela 5 د‎ šu) 41 358 


amem ———— Y Y = ے‎ 


(Zr poys mor) 


Uo iin SEB) cue 5‏ 318822 !348( جرد 


۷۸/۴11 "ANOJ 5 


COUNTY 


"SI PULASKI 


be "OK ۷۱010۱۲ ' ላዚዘበዐኃ 5 


pono 851 Apta LLITH rti) pt <2 8875 pid ۵ # 
Carral مروا‎ 888 doa NU jor rpm ያ per 1 ٨ oq *4 Mme ٤٤۸١ زورب‎ uc pires 5› 83 wê j 


1323 0JO SPE I 


ር >.‏ سے 
"^w‏ 
ED Xe —‏ 


SÅ 0 


640000 FELT 


EN qd 


- 
1 


SHEET NUMBER 44 
COUNTY 


PULASKI 


INDIANA 


STARKE COUNTY, 


(Joins sheet 37) 


fer 198495 sum) 


INDIANA — SHEET NUMBER 45 


STARKE COUNTY, 


በመው መሙ መመመ 


e NE 
uwy 


7 ,سل به 


LF 
« 
h.d 


یہ 


An.” 


8 
0 


ê 
5 
ሥ 
r rû. 
4 
== 
„tê 
> 
tA 


~e 
۲ 


(95 joous suor) 


"Pr ۷ — = T 


Uk 


- | በኤም 
3 Y f 


TIS Dd de * NOE 1 (py 10098 suor) 


“TU WYAU TA ات‎ jI ۱۳ pet 01 1፡6 مهم‎ 


Be (tmnt) cut AMES EX EMI ۷ ٨۸ ۸۷ (hh?‏ سو 


Sp “ON ۷۲۷1011 "۸1003 5 


ዞካጆ jij 88 kr 


Tw 


1 61000 FF 


INDIANA — SHEET NUMBER 46 


STARKE COUNTY, 


Sb GN ٢۱۲۷۱01۱ 'ALNIGO 5 
EMIRE کرد‎ 


Fn‏ 55 قلاف ]390 prë‏ هع مومع ?58977 0349.1¿ 318 DE AGOR‏ نزمه کی زا اج 
٨077 ነ ^ 5.1 ^g Aide Seas 5 z ML‏ اص 2( مقرم ,3:7 مړ sacnadz du icjadeca ue aaa 40 En|a5U0”‏ 
o, 7 o c‏ 
COD 955 ۱ &NCE 1 [ረኮ ۵۶ tulor) E 1‏ 1434 


E 
ka 
n 2 y Å “የ 


< 2 EY: y 
په‎ ቆፕ , 
M 4 " 
` 1 a ۱ 7 
„ u ue : 
55 << Ds 
۱ / yw 2S ፦ 7 
۲ E | ” — 
L ፌሥ " 
۳4۹ 


på û fes = 1 


Å 
E 
gy. 


ər 


STARKE COUNTY, INDIANA — SHEET NUMBER 47 


AJLNIDIOO 'TIVHSHYW 


| u 
Hi¬ ۱ 1 1 D E 
۸ 0 / چا‎ . 


z å ۱ 
n ` ድ . بح‎ 
"ሂ ; 
2 Û 
Y مد‎ WC ታር 
ES ۱ بت‎ 
4 E و‎ ` / 7 
po 1 NUT 5ነ | > . 
- j + از‎ my ۸ 
| 7 ADAN ` 1 
1 / 
۱ y 1 
1 
“ å ۱ 
2¬ - > 
pur. < 7 
val TU Ta N 
VY ` , 
$ ^ L 
n5 PAN 67 እ. - N سا‎ | y " 
١ + 0 1 
| a4? ۴. — / 一 


COUNTY 


PULASKI 


۲ 1 (=< < 
م‎ ሥ0 4866” ዘ“ መ 1 
/ ድ adê ` 
N 7 
— ይ. f> 
3 7 "az 
اټ‎ 
' Ñ 
ur 
E — Ae 
|N 2 (^ 


`M ZE 1 (9p 19948 sutor) 


pecan gud Ljejeurodde ale سر‎ [1 5,8ህ893 ٠ هام‎ pug 5421) كتفرع الاغزة کد‎ 
8 | eez 


dt ON ۷۷71091 د۸"‎ 103 27:۷5 


